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PREFACE 

The investigations, the results of which are set 
forth in this work, were commenced in 1900, and 
were undertaken to find a satisfactory solution of the 
success of the operation known as ' total prostatectomy '. 
The first points to bo settled were the structure of the 
prostate and its relation to its fibrous sheath and to 
the bladder. It was at once obvious that the normal 
organ could not be detached from its sun-oundings by 
a process which at all resembled that used in the 
operation under discussion. 

A study of the pathological specimens revealed the 
compression, by adenomatous masses, of the outer part 
of the organ. 

The formation of this envelope seems to afford an 
easy explanation of the facility of enucleation and the 
absence of post^operative stricture. The finding of 
this pathological envelope shows that the operative 
surgery of any disease must not be considered with- 
out reference to its morbid anatomy and pathogenesis 
as far as this can be obtained. 

The examination of many specimens of the prostate, 
in all stages of enlargement, has enabled some ex- 
planation of the more common clinical phenomena 
to be offered. 

The results of castration and of vasectomy liave 
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been summarized, because it appeared that the effects 
of these operations on the testicle and prostate were 
but little appreciated. That vasectomy should have 
been revived in 1894, to produce an effect on the ■ 
prostate by its supposed power to bring about an 
atrophy of the testicle, when it had been sliown in 
1825 by Astley Cooper that section of the vas had no 
effect on the testis, is a striking example of how work 
previously placed on record may be completely for- 
gotten. 

Now that operations on the prostate are of every- 
day occurrence, carcinoma of that oi^an will be 
frequently met with, and its proper treatment foi-m 
a subject of discussion for some yeare to come. It 
would appear that while in some cases it can be 
cUnieally diagnosed -with certainty, in other cases its 
pi-esence is only revealed to the microscope. Another 
fact which has been elicited, namely the possibility of 
an enucleable tumour proving carcinomatous, is worthy 
of note. 

The autlior trusts that he has succeeded in adding 
something to tlio knowledge of this common and 
important disease. 

I must Gxpreys my thanks and acknowledge my 
indebtedness to Mr. S. G. Shattock for liis unfailing 
kindness, for niimy valuable suggestions, and for the 
ready help he has accorded me in the study of the 
pathology of this disease. 

Mr. L. S. Dudgeon has written the chapter on the 
Bacteriology, and conducted the investigations on 
which it is based. Without his aid this chapter 
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could not have appeared. To him the reader is in- 
debted for what is, perhaps, the most interesting and 
least-known aspect of the question of prostatic enlarge- 
ment. 

My colleagues at St. Thomas's Hospital I must 
thank for placing, not only the clinical details of their 
cases at my disposal, but also the pathological material 
derived from them. 

Mr. Reginald Harrison has kindly allowed me to 
make drawings of three tumours wliich he removed 
by operation. 

My best thanks are due to Mr. Pai-sons for his help 
in tlie preparation of the chapter dealing with the 
anatomy of the prostate. 

Many of the illustrations are from blocks which 
have appeared in the Transactions of the Pathological 
Society of London, and which the Council have 
kindly allowed me to use. I have also to acknow- 
ledge the same kind permission given to me by Tfte 
Practilioner. Messi-s. J. R. Ford and W. T. Shiells 
have expended much time and trouble on the draw- 
ings, from wliich Messrs. Bale, Son & Danielsson 
have prepared the blocks. 

CUTHBEKT WALLACE. 
26 Upper Wimpole Stheet W. 
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CHAPTER 1 

SURGICAL ANATOMY 

In considering the normal organ, special attention will be 
paid to the following points : — 

1. Mutual relations of gland tissue and stroma. 

2. Relation of the gland tissue to the urethra and the ejacula- 
tory ducts. 

3. Relation of the gland tissue to the bladder. 

4. Relation of the organ to the muscle-coats of the bladder. 

5. Relation of the gland to its fascial covering. 

6. Structure of the fascial covering. 

7. Form and position of prostatic venous plexus. 

8. Structure of the urethra. 

The prostate is situated immediately below the bladder and is 
wrapped round what is anatomically the first part of the urethra. 
Developmentally, however, the prostatic ui'ethra corresponds to 
the first and a portion of the second part of the canal. The 
urethral axis of the organ, which is almost vertical, measures ^ 
80 mm. (1 J inch), the greatest transverse axis 36 mm. (1^ inch), 
and the greatest antero-posterior axis 18 mm. (| inch). The 
average weight of the organ is 20-5 grammes (4| drachms). 

EXTERNAL CHARACTERISTICS 

The organ is roughly pyramidal, and has been aptly com- 
pared to a horse chestnut flattened on one side. Although it is 
usual to speak of the prostate as showing two lobes, there is 

^ Quain'3 Anatomy. 
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H SURGICAL ANATOMY I 

nardly pver any indication o£ such a division to be seen from tlie 
outstdf. Tlie organ has an apes, a base, an anterior surface, 
two antero-lateral surfaces, and a posterior surface. In addition, 
two postcro-lateral borders, which form the boundaries between J 
the two autero-lateral and the posterior surfaces, may conveniently I 
be described. I 

The apex. This rests on the triangular ligament and forms ■ 
the most inferior part of the organ, and into it, with the I 
exception of the base, flow all the other surfaces and borders. I 
A section of this portion of the prostate, taken at right angles I 
to the urethra, is rounded in outline. I 

Antevo-luteral turface». The two antero-latei-al surfaces lookH 
forwards and outwards, and an' joined together by the narrow I 
anterior surface. Although it is convenient to speak of these! 
three surfaces separately, yet there is no definite line of demarcfr- 1 
tion between them, the whole anterior surface of the gland fl 
presenting a uniform eune with the convexity forward. These I 
surfaces are bounded above b)- the base, and are separated from fl 
the posterior surface by the postero-lateral borders; with thel 
exception of the upper part they are in contact with the levator! 
uit muscle. I 

The anterior mrfaee. Above, it is bounded by the base, belowl 

r the apex, and at the sides it flows into the antero-Iateralfl 
It is almost vertical from above downwards, and isS 
BTex from side to side. The lateral extent of this surfaca* 
inds on the shape of the prostate as seen in a transverse^ 
Thus it is of considerable extent, as seen in Fig. 3, 1 

t narrow as seen in Fig, 4. In the mid-line, the actual eon- j 
E are difficult to deiiiie on account of the adherence of the! 

rons coverings to tlie gland in this situation. I 

Potterior miface. This surface, which is in contact with tbH 
rectum, is slightly concave from side to side and almost flaS 
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from above downwards. It is trianjjular or sub-triangular in 
shape, the angles being more or less rounded. It is bounded 
laterally by the postero-lateral borders, which separate it from 
the two antei-o-lateral surfaces. Above, it is bounded by the 
base, and the line sepai-ating the base from the posterior surface 
is horizontal, and the nott-h, \vhich is usually described and 




Fto. I. Till! postt-'rior iuipE!i.-t of u liladdur ami pi'iialatf;. Thu 
VMicnlac aemiufllea and the vasa defereutifi enter the ba«H, aud iiut 
the posterior surface, of the prostate. The veaiuulae pass at first 
outwards in the resico-proatatic groove, and then upwards towards 
the ureters. Between tho vasa defi;rentia ia exposed a triangular- 
ahapad portion of the bladder. The direation of the reaiGulae ant 
shown too vertical even in this drawing, and the distance, between 
a line joining thii extremities of the veaioulae and tlie beie of the 
prostate is too great. This Is caused by the dlasectian necBsaary to 
show the parts. 
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which is supposed to indicate the division between the two 
lateral lobes oE the prostate, is remarkable by its absence. 

The ha»e. The upwardly directed base of the prostate is 
attached to the bladder, aud forms the upper limit of the other 
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surfaces. It can be divided into two parts: a central, into 
which the bladder fibres are inserted, and a marginal, which is 
free and forma the lower side of the vesico-pro static groove. 
The free portion of the base is but little marked in front, the 
attachment of the bladder-wall being nearly flush with the 
anterior surface. At the eides the free portion is well marked, 
and in consequence the vesico-prostatic groove is deep, but in 
the undissected state is largely filled iip with the prostatic venous 
plexus which lies embeilded in the recto-vesical fascia. 

Posteriorly (see Fig. 2) the free margin is again divided into 
two by the entrance of the vasa deferentia and the vesiculae 
seminales, and it is to be noted that it is the base of the organ 
which gives entrance to these duels, and not the posterior surface, 
as is usually described. The central part of this margin— that 
is, the part which lies between the bladder and the entrance 
of the ejaculatory ducU — is convex from before backwards. 
The posterior part of the free margin^ — that is, the part wliieh 
lies behind the ejaculatory ducts — rises as a rule to a higher level 
tlian the part ill front of it, the prostatic tissue being prolonged 
up as a thin tongue or sheet, the extreme edge of which fades 
away in the surrounding areolar tissue {see Fig. 2). The upper 
limit of this thin tongue forme a straight horizontal line, and 
shows no division into lobes. The conventional heart-shaped 
contour of the posterior surfaces of the prostate, as usually 
figured in books, is artificial, and is made in the "attempt to 
define the vesiculae seminales and vasa deferentia as they enter 
itbe gland. In consequence of the extent of the fi-ee margin 
,ftt this spot, the posterior vesico-prostatic groove is of consider- 
iftble extent, and is filled by the vesiculae seminales and vasa 
^deferentia as tliey pass out in au almost horizontal direction. 
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SURGICAL ANATOMY 5 

VB81CULAE SKJIIN'ALES AND V.ISA DEFEllENTIA 

Both the vesicula« seminaJes and the vasa deferentia at their 
point of entry into the prostate are tubes of small calibre. 
Traced outwards they increase in size, especially the vesiculae, 
whicli soon attain a diameter of 12-5 mm. In most textbooks 
the axes of the vesiculae are figured too vertically, owing to 
the fundus of the bladder being stretched in the process of 
dissection. As a matter of fact, in the undissected state the 
direction of the long axis of the organs as they lie in the vesico- 
prostatic groove is at first almost horizontal, but at the postero- 
lateral angle of the prostate they turn somewhat upwards to 
reach the ureter as it penetrates the bladder wall. Here, in 
addition, they gain a relation with the prostatic venous plexus as 
it leaves the lateral vesico- prostatic groove to reach the neighbour- 
hood of the ureter. In consequence of the rapid increase in the 
breadth of the vesiculae, and of their upward direction in the 
outer part of their extent, the superior border of the vesiculae 
and vasa deferentia, taken together, is situated at a higher level 
near the ureter than in the mid-line. A triangular space is thus 
formed on the base of the bladder. The sides are formed by the 
vesiculae eeminales and the vasa deferentia, the base by a line 
drawn between the tn-o ureters, and the apex by the prostate at 
the point of entry of the vasa deferentia. The height of the 
triangle is small, but varies with the amount of distention of 
the bladder. In this triangle the rectum and bladder are in 
contact 

The vesiculae seminales and the vasa deferentia are closely 
bound to one another and to the Ijase of the bladder and prostate 
by the recto-veslcal fascia. 

The length of the vesiculae seminales in the unravelled state 

is 50 mm. (about 2 inches),^ but they vary very much in 

^ QaJ^l]'A Aha ton) y. 
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different individuals. When unrolled their length is doubled or 
trebled. The (peculated appeai'ance is due to the coiling of the 
tube ou itself and to the presence of caecal diverticula. 

In structure they resemble tbe ani|jullae of the rasa deferentia. 
There are two thin muscular layers, an outer, longitudinal, and 
an inner, circular. The mucous membrane has many fine rugae 
which form an alveolar structure resembling that of the gall- 
bladder. The epithelium is columnar, with a deeper layer of 
small cells, A microscopic section of these organs suggests 
a gland rather than a reservoir. 



STltVCTrilli OF THE PltOSTATli 

The consistence of the organ is firm. A fresbly-cut section is 
of a pinkish grey colour, and presents a finely granular or spongy 
appearance due to the intermixture of stroma and gland tissue. 
Even in young specimens brownish specks due to calcareous 
deposits in the amyloid Iwdies are seen, though these are more 
common in advanced life. 

The stroma is composed of fibrous, unstriped muscle, and 
a L-ertain amount of elastic tissue. The unstriped mnscle pre- 
dominates, and next iu quantity comes the fibrous tissue, while 
the elastic is only sparsely scattered through the organ. These 
three tissues form a felt-like mass, the strands of which run in 
every direction, and contain in tbcir meshes the glandular elements. 

The glands are of the tubular type. Their walls are much 
plicated, giving rise to the appearance of many shallow, wide- 
mouthed alveoli. The epithelium lining the alveoli and duets 
consists of short columnar cells, between tbe outer estremitiea 
of which lies a layer of smaller round or polyhedral cells. The 
epithelium is therefore identical with that lining the urethra. 
The epithelium lies immediately on the stroma, which in this 
situation often contains uo muscle fibres. 
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The ducts, twelve to twenty in number, open for the most 
part on tlie floor of the urethra, or on the sides of the veni 
montanum. Sometimes, however, a duct may be seen to open 
on the anterior wall o£ the canal (vide Fig. 10). 

The stmeture is best studied by means o£ vertical and horizontal 
sections. 

Appearances tfen in a terlical me'tian nagUlal gection. The shape 
o£ the prostate seen in this manner is rouglily triangular, the 
base being that surface into which the bladder is inserted, the 
apex being the apex o£ the organ, and the two sides formed by 
the anterior and posterior surfaces of the prostata. The urethra 
is seen to penetrate the organ in a vertical direction for the first 
part of its course, but is inclined forwards below. It lies some- 
what nearer the anterior than the pOBt«rior surface. Under the 
mucous membrane of the internal meatus can usually be noted 
the bundles of the circular coat of the bladder forming the so- 
called sphincter vesicae. Outside the sphincter vesicae the 
longitudinal fibres of the bladder, very much more open in 
texture, can be seen running down and foi-raing a connexion 
with the base of the prostate. Immediately below the sphincter 
vesicae, and surrounding the whole length of the prostatic 
urethra on both sides, is an area more or less devoid of gland 
tissue to the naked eye. The extent of this varies very much in 
different specimens, but usually it is most marked ixjsteriorly, 
below the entrance of the ejacnlatory duets. The portion of the 
gland behind the urethra is divided near the mid-line, into two 
by the ejaculatory ducts. Above the ducts and between these 
and the bladder is an area of glandular tissue, which is continued 
up, so as to immediately underlie the sphincter vesicae. Below 
and behind the ejaculatory ducts is again an area of gland tissue 
which, in the section now described, forms a long narrow area, 
direct.ed somewhat upwards and backwards. Its summit reachee 
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as a rule to a higher level than the portion in front of the ducts. 
It is to he noted, that gland tissue is invariably found both above 
and below the ejaculatory dncts. In front of the urethra is 
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glandular areas. The absence of glanil tissue is aeeonnteJ for 
by the fact, that a median sagittal sL>ction passes through the 
so-called anterior commissure of tho organ, which is formed of 
fibro-muscular tiesues, and indicates the bilateral nature of the 
gland. The anterior outline of this area is very ill-delined, and 
it is difficult in many specimens to make a distinction between 
the prostate proper and the fibrous sheath of the organ, in fact 
the tissue here has very much the appearance of scar tissue. 
Embedded in this tough mass, may be seen the cross sections of 
the veins forming the prostatic plexus. This ill-defined anterior 
margin of the prostate is probably brought about by the fusion 
of many structures in front of the prostate, and will be referred 
to later on. It is sufficient to point out here, the great contrast 
presented between this surface and the sharply defined margin of 
the posterior surface of the gland. 

IE sagittal sections are taken on either side of the mid-line, the 
appearances differ somewhat. The section now misses the anterior 
commissure and passes tbrougli a part of the prostate which is 
entirely glandular. The part lying in front of the urethra 
presents the ordinary spongy appearance of the normal prostatic 
gland tissue. Behind the urethra, the gland area is no longer 
divided into two by the passage of the ejaculatory ducts ; in fact, 
the two areas which were described in the mid-sagittal section 
as lying above and below the ejaculatory ducts, are continuous, 
and it is only when any section happens to pass through these 
canals that there is any appearance of a division to be seen. 
This is important, because the triangular area described as lying 
above the ejaculatory ducts has been spoken of as a third lobe, 
but it is, in point of fact, absolutely one with the glandular areas 
of the remaining portion of the organ. 

Sagittal sections taken still more laterally entirely miss the 
ejaculatory ducts and the urethra, and show a sub- triangular 
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ntliiiPj entirely filled with normal spongy prostatic tissu*" 
jonnded by the cortes of the gland. 

Appearances teen hi Iiorhonial transverse section. — The outline 
f a horizontal section, taken a little above the most prominent 
tortion of the vera montanum, varies very much in different 
■ organs. Sometimes it is that of a circle flattened from before 
backwards, sometimes of an ellipse, the greatest diameter corres- 
ponding to the transverse axis of the organ. Again, in another 




Fia. 8.* A. microooopio BoatJou of the prostate tnken immedi&t^Iy 
above the taaik prominent part of tho vcru montQimm. The section 
was projected bj a lantern and then traced. It bIiows the arrangc- 
meotof the gland tissue, tho horsO'Shoe-ahaped urethra, the proetatio 
utricls, the ejaculatory duots, the radiating stroraa arms, tho outer, 
non-glandutar portion of the organ, and tho fibrous sheath of tho 
organ. The anterior commissure is devoid of glnnd tissue. Tlie 
BHurement of this specimen is unusunlly large. 



case it is roughly triangular, the posterior surface o£ the opgi 
corresponding to the baee, and the apex to the anterior border 
Somewhat towards the anterior part of the section will be 6 
\ tiie urethra, which is here crescentic in shape, with the hom 
Minting backward. Within the horns lie the uterus masculin 
md, inunediately behind this, the two ejaculatory ducts. If t 
nrface of the section be examined with a hand lens, it will I 
1 that the gland tissue is usually absent in certain parfa 
I nra indebted to The Pi-adiiioiin for the uue of this block. 
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These are : — 

1. Immediately in front of the urethra. 

2. At the extreme outer portion of the organ. 

3. Immediately round the urethra. 

4. At a. point poEterior to this canal. 

Fcom behind the urethra, non-glandular litrands radiat« in all 
directions to join the non-glandular cii-cumferential portion of 
the organ. The direction of these strands varies somewhat. 




Flo. 4. A m c otcop c sect ou of tl e prostate tak n closo to the 
bladder. The Hcttion was projected hy a lan(t.ru and tlien traced. 
The urethra Is situated t« tlio anterior part of tlie organ iind ia Been 
as B linear dit. At the posterior border of the section lie the ejaou- 
latory ducts. The gland tissue is fairly evenly scattered throughout 
the ergnn. The stroma shows no dcfinito arrangement. The 
anterior com niissu re is not marked, there bting gland tissue on the 
anterior aspect of the urethra. The hbroiis shonth and the prostatic 
plexus sre shown. The outline of this section is iinuBunlly circular. 

From a spot immediately behind the urethra, they pass out 
almost as straight lines to the circumference. Towards the front 
they have a disposition to curve forwards, posteriorly they run 
slightly backwards, while immediately behind the urethra they 
pass almost directly backwards to the circumference of the gland. 
The gland tissue, in such a section as is being described, lies 
embedded and supported by these radiating stroma arms, and is 
more marked at the sides and behind the urethra than in front. 
The anterior conimissure is usually devoid of gland tissue, and 
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tbe part of tlie organ immediately on either kUl' of it may be 
but sparsely supplied with it. In a certain number of jirostates, 
however, the gland tissue is found to lie immediately in front of 
the urethra. Its presence here is important Ijetause it wilt be seen 
later that, in some cases of jirostatic enlargement, ailenomatous 
masses completely surround the urethra. 

The outer non-glandular portion is a thin layer of stroma 
which everywhere covers the organ. It rarely exceeds -5 ram. in 
thickness. Owing to the difEercnt names used a certain amount 
of confusion has arisen. To this outer layer the term ' capsule ' 
has been applied. This term is not happy. It is apt to suggest 
a covering that can be stripped from the organ it covers, in the 
way that the kidney capsule can be removed from the surface of 
that gland. This is certainly not the case with the outer jKirtion 
of the prostate. The term ' capsule ' is also used to describe the 
I overing of a benign new growth from which the growth can bo 
shelled out. In this sense it is used of a pathological product. 
In addition certain writers have applied the term 'capsule' to 
the fibrous covering of the prostate. In order to overcome any 
ambiguity Mr. Shattoek has suggested the term ' cortex '■ This 
teim seems to adequately express the facts, since the outer non- 
glandular portion of the prostate is simply a portion of the stroma 
which is devoid of gland tissue, and is therefore an integral part 
L of the gland. It can no more be separated from the rest of 

^^^^ the organ than can the cortex of the kidney from the subjacent 
^^^B parench)-ma. 

^^^^1 In microscopical preparations of the anterior portion of a 

^^^^H transverse horizontal section, the presence of striped muscle fibre 
^^^^^t can, as a rule, be easily demonstrated (see p. 34, and Fig. 9). 
^^^^^1 Outside the ' cortex ' lies a covering of fibrous tissue. This will 
^^^^^F be referred to as the ' fibrous sheath ' of the prostate. Embedded 
^^^^H in it on the anterior and antero- lateral surfaces can be seen the 
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prostatic plexus of veins, and near the posterior lateral angles, 
in addition, bundles of nerves containing medullated and non- 
medullated fibres as well as ganglion cells. 

If a section, similar to tliat just described but taken nearer 
the bladder, be examined, some points of difference are to be 




L 



Fto. 6. A aectioa oF tlio iiifurior extremity of the jiruaUte liikeu 
at rigLt angles to the urethru. In tlie centre lies the urethra ; the 
wall is much plicated. Outnide the cunol is nu area I'ouiposed of 
pUno muscle flljre, here cut in cross section. Between the tlbras 
nre numerous glandular alveoli. Outside the longitudiualcoat is the 
oircular unstriped coat. Uost e^itcrnally is a layer of striped muscle 
fibre. This muscle is continued up ou to the anterior surface of the 
prostitto, and distally becomes continuous with the constrictor 
urethrae muscle. The extremity of the lioe A lies in the urethra. 

noticed. The urethra is slar-ijhaped. The uterus masculinus is 
not to be seen, and the ejaculatory ducts occupy a position almost 
at the posterior surface oi the gland. Sometimes on either side 
of these, if the section is taken high enough, can be iieen the 
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vesimiliw semiiialus ciit transvei'st;I_v. The area lying between 
these canals hehind and the urcthi-a in front is filled without 
exception, iu all the sections that I have examined, with gland 
tissue. The anterior part of the prostate at this level is, as a rule, 
less richly supplied with gland tissue than at the level described 
in the last paragraph, or in other words, near the bladder the 
gland tissue is mostly found on a plane posterior to the urethra. 

If another similar section be taken towards the apex of the 
organ, it will be found that the ai'ea of the gland thus eut is 
much diminished in size. The urethra, again situated towards 
the anterior part, is star-shaped, due to corrugation of its walls. 
The anterioi' part of the organ is usually fibrous, and the gland 
tissue only found behind the urethral canal. The striated muscle 
before mentioned is, as a rule, well marked. 

Fig. 5 shows another section taken at the extreme ajies of 
the organ. The mucous membrane of the urethra is extra- 
ordinarily plicated, and presents many crypts and recesses. 
Outside the mucous lining lies a well-developed longitudinal 
unstripcd muscle layer, and embedded in this are numerous p;land 
spaees. Outside the longitiidina! layer lies another circular layer 
of unstriiKid nmsclc. Most externally is a well-marked layer of 
striped muscle. This is the innermost extremity of the con- 
strictor urethrae, and is continuous towards the bladder with 
Henle's muscle. 



THE HEl.ATIOM OF THE PHOSTATE TU THE BLADDEIt 

T/ie iuternal meatm. The junction of the prostate and the 
I bladder forms a groove which is most marked on the lateral and 
I posterior surfaces. The coats of the bladder consist mainly of 
I on outer longitudinal and an inner circular layer. In the outer 
I longitudinal layer the fibres are but loosely connected together, 
I and, passing down on all sides from the top of the bladder, become 
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ineerted into the prostate at the bottom of the vesico-prostatic 
groove. In microscopic sections of this region they can be 
easily traced and seem to end abmptly, their attachment to the 
prostate not being particularly intimate. The circular coat of 
the bladder is, like that of the external or longitudinal coat, 




Fio, C>. A Jitcclinti sagittal section througli Uie internnl mciitus. 

. Posteriorly is Been tlie sphincter vesicae, tlie fibres of wlitcli nre cut 

I croiB lectiun. The muscle bundles nre nasr together. Anteriorly 

milar muscle bundlus arc seen, lint more openly spsced. Tiie 

□i^ouB and sub-mucriiis lining of the bladder are indicateil. Tlie 

sub-mucoua ooat mpidly decreases in thickncHs within the internal 

meatus. Surrounding the urethra are longitudinally run nitig muscle 

fibres. Towards the bottom of the drawing, glandular tissue can be 

ten to gradually approach the urettirn. To the riglit of the drjiw- 

i; and below and externally to the sphincter, is seen the longitu- 

It of the hlsdder at iti iiisertinn into the prostnte. 

of open structure over the g:reater part of its extent, but 
the trigonal area it undergoes a sudden change. The fibres 
become more closely bound together, and the coat is altogethf 
denser than elsewhere. This is partly due to the fact that 
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there is less connective tissue between the bundles, and partly j 
that other fibres are present whose direction is not altngethei 
circular ; microscopic sections of this part often show a dense I 
felt-like mass of tibrcs. The extent to which this trigone I 
muscle is developed varies very mnch in different bladders, and { 
to such an extent is it developed in some that it forms amor 
less rigid plaque let into the bladder wall. In front and at the 
sides of the bladder, that is, in the area not occupied by the 
trigone, the fibres are still separated by a fair amount of areolar ■ 
tissue, so that the inner coat is by no means so dense ai 
the trigonal area. 

If a median sagittal section is now made throngh the internal | 
meatus, and examineil with a very low jrower, this area can ! 
be more minutely studied. In front and behind the meatus i 
seen the so-called sphincter vesicae, the bundles of which are I 
cut in transverse section. Behind — that is, under the uvula 
vesicae — the bundles are seen to he close together. The amount 
of muscular tissue varies within wide limits, and is occasionally 
so developed under the uvula as to give rise to a suspicion of -J 
a tumour. On the anterior aspect of the urethra there are I 
still muscle bundles cut in cross- section, but they are separated I 
by a very considerable amount of areolar tissue. Nearer the J 
mucous membrane of the urethra on both sides of the meatus, I 
is a variable amount of longitudinal muscle-fibre. Posteriorly | 
it is not as a rule well marked, but anteriorly it is a noticeable I 
Feature, longitudinal fibres often running in between those having I 
a circular direction. Immediately inside these longitudinal I 
fibres is a certain amount of sub-mucous areolar tissue, hut J 
this quickly ceases before any great distance from the intemiU.| 
meatus, measured down the urethra, is reached. Over-lying* I 
this, and forming a lining membrane of the canal is seen the I 
epithelium of the bladder. 
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A EGctioii taken at right angles to the urethra at this level 
presenla appearances which one would have expected from the 
description of the vertical section (see Fig. 7). Bebindj there is 
a well-marked, circumferentiaLly running mass of muscle- tissue. 
Traced round towards the autfiriur part of the urethra, the circum- 
ferential direction of the fibres is more or less lost, and we have 
an area in which the tibres run in every direction, some being cut 
transversely, some longitudinally, and some obliquely. Inside 
this muscular layer is sub-mucous areolar tissue, containing many 
spaces which apparently belong to the lymphatic system. Lining 
the urethra, here star-shaped on cross -section, is seen its mucous 
membrane. The internal longitudinal fibres which lie under the 
mucous membrane at the internal meatus, are continued upwards 
over the trigone muscle. Some run to the opening of the 
uretera, others, lying more laterally, pass to the out«r side of 
these openings, and are continued up on to the fundus of the 
bladder {see Fig. 11). These fibres constitute the internal longi- 
tudinal or sub-mucous layer of the bladder. 

The relation if the muscle JiOeei of the Uaihler lo the prontate. 
In order to study more particularly the relation of the bladder 
wall to the prostate, it is necessary to make several sections 
through the organ transverse to the axis of the urethi-a. lu 
such a Section made at right angles to the urethra and passing 
through the extreme uppermost part of the prostate, the fol- 
lowing characteristics are seen. In the centre is the urethra, 
corrugated in outline. Immediately outside the urethra is an 
area which varies in different si>eeimens. In some the urethra 
is surrounded by sub-mucous tissue presenting numerous spaces, 
which, as before mentioned, apparently belong to the lymphatic 
system. In other B[>ecimene this tissue is very little marked, 
and its place is taken by muscle cut in cross- section, which 
indicates that this muscle is passing in a direction parallel 
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with tlmt of the urethra. Outside this area at the sides 
and posteriorly are seen circumferential fibres. In front 
the direction of these fibres is not so definitely oii-cular, and 




Fia. 7. A sectiou taken at right atigles to tlie uretliru aiid just 
below the internal muutna. CeatraUy lies the urethra, the sub-mucaua 
coat of wtiich is infiltrated with sm&ll round L-etla. The sub-mucoua 
voat is well marked, and in thia layer u few internal longitudinal 
muscle fibres are aocn lying aatoriorly to the urethra. In the 
aub-muvoUB layer are many sjiai^es — probably lymph channels. 
More eiternally lies the circular coat, tho flbrei of whiuh are aame- 
whnt Bepunited by prostatic stroma. In front, that is to tho bottom 
uf the drawing, the direction of the circular fibres in leas definitely 
uiruulur. Behind and outside the ciruular coat aome prostatic gland 
tubules are to be Been. 



they seem to dip in and out o£ the eection. Further away 
from the urethra in a posterior directioDj we &nd prostatic 
stroma and gland tissue (see Fig. 7). From this it will be 
seen that there is a very appreciable interval between the 
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urethral canal and the prostatic gland tissue. In a similar sec- 
tion taken lower down the urethra, the fibres in the circular layer 
are more widely spaced and the intervals filled with prostatic 
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Fis. & A transverse section of a yonng prostate taken at the 
commenoement of the vera montSDum. The circular fibren derived 
from the mu9«le ooat of tho bladder are seen to bo well mnrked in 
front, but to bo broken up among the gland tissue posteriorly. At 
the posterior burder of the specinken are the iijaculalory ducts sur- 
rounded hy H definite investment. The wavy Rbres fn the anterior 
part of the section are striated muscle fibre. The glnnd tiiisue ia 
aranty, and collected for the mnst part at the postero- lateral angles 
of the gland. The long spaces in the tissue to the front uf the sectloik 
are sections of veins. Numerous plane inascle bundles are to be 
aeon In the ftusolul covering of the organ on its anterior and lateral 



stroma. On the posterior aspect of the nrethra, between some 
ot the circular fibres are seen a few gland ppaces. In other 
words, the prostatic gland tissue has approached the urethra. 
If another section be taken still further from the bladder, the 
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urethra will be seen to be triradiate, owing tii the sectioa | 
passing through the commencement of the vem montanum. 
Underneath the mncouB membrane may be seen a few longi- I 
tudinal iibres, but their presence is by no means constant, and I 
the tissue about them is largely that of the prostatic stromsj I 
the fibres passing in every direction. Outside this area we find 1 
circularly running fibres, but in much less abundance than in the 
section above. In this layer, mostly com[>osed of prostatic J 
stroma and only showing occasionally circularly running fibres, lie j 
masses of gland tissue which come up very close to the mucous ] 
membrane of the urethra. A section still lower shows the gland 
tissue close by under the urethra, and into the urethra can he j 
seen to enter various gland ducts (Pig. 9). The section is 
almost entirely filled with prostatic stroma and gland tissue, 
there being very little evidence of any circularly ninning fibres. 1 
From this it will be seen that the fibres of the so-called sphincter 
o£ the bladder have dipped down and gradually mingled with 
the stroma and gland tissue of the prostate, that the sub-mncous 
layer, found within the internal meatus, has disappeared, that 
the mucous membrane has come to lie on the prostatic stroma 
with intervention of a few longitudinal muscle fibres, and that I 
the gland tissue, formerly well outside the urethra, has taken up I 
a position almost immediately under it. 

In a certafti niimher of cases, while the circular muscle fibre 1 
is still well marked and forming a very definite barrier between | 
the gland tissue behind and the urethra in front, there can I 
be seen lying close under the mucous membrane undoubted | 
prostatic glandular alveoli. As will be pointed out later on, 
tliese glandular alveoli may possibly give rise to the small | 
adenomatous tumours situated just within the internal meatus J 
(see Fig. 39). 

From the above descri|>tion it is evident that the bladder wall I 
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snd the prostate ^land are inextricably mingled, and tliat there 
ifj no definite point where it is possihio to say that one ends and 
the other begins. 

STRI'CTtlRE OF TUB ORETHBA 

The length of the prostatic urethra ie about 30 mm. (1|^ in.). 
The diameter near the bladder is about 8 mm,, and is somewhat 
increased lower down so that it measures about 11 mm. It« 
axis is almost vertical, but the lower part as a rule has a forward 
direction, the change in axis between the upper and lower part« 
corresponding more or less accurately to the (Mint at which the 
ejaculatory ducts open into this canal. The shape of the 
internal meatus as seen from the bladder is either a dimple, 
or small crescent. The upper part o£ the prostatic urethra is 
roughly star-shaped in transverse section. At the commence- 
ment of the vera montanum it is either cresccntic with the horns 
backwards, or triradiate. At the summit of the veru montanum 
it forms a well-marked crescent. Towards the apex of the gland 
it again becomes star-shaped, owing to the longitudinal folds into 
which its wall is thrown. In the upper part of the urethra 
there is a various amount of longitudinally running musole 
which is on the whole most marked in front, but the longitudinal 
muscle above the opening of the ejaculatory ducts is so patchy 
and inconstant in its arrangement that it can hardly be regarded 
as forming a longitudinal coat. Below the opening of the 
ejaculatory ducts the longitudinal muscle becomes very well 
marke<l, and under the microscope shows strong and closely set 
strands surrounding the whole urethra (Fig. 5). Near the 
internal meatus the sphincter muscle is continued down into the 
prostate and forms what may be termed a circular coat to 
the urethra, but owing to the breaking up of these fibres 
amongst the jirostatic stroma this coat is only recognizable as 
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sucli for a little distance from the internal meatus. In nearly 
all prostates there is to be found a very distinct area lining the 
urethra which is devoid of gland tissue, and this above the 
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Fio. 9. A tram 
Inben through tlie 
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interiorly to 



TBP wtlioii of liiu prostrate of a young chilJ 
^ni monbiniiin. Glnnd ducta enter the urethra 
e is some gcatlered glnndular tissue in the mid- 
i urethra. The circulorljr running fibres shown 



in front of the urethra, belong to the Hlrieted muscle Gbre found oi 

»the anterior surface of the prostate. At the top of the drawing and 
lying in the fascial shf^ath are venous spaces and piano musole fibres 
(puWproatatid ligamonls). 

Opening of the ejaculatory ducts is largely formed oE prostatic 
stroma, but below is composed of longitudinal muscle. If the 
proetatic urethra be laid open by an incision along its anterior 
surface, it is seen to be marked near the internal meatus by 
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numerous longitudinal striae, and one of these, becoming more 
marked than its fellows, forms the veru montaniim, and reaches 
the maximum point of its projection above the floor of the 
urethra above the level of the entrance of the ejaculatury ducts, 
when it quickly subsides into the plane of the ui'ethral floor. 




Fid. 10, A traoBvei-se Btction througli a young pruatate iibuut tl 
middle of the veru montaiium. Tlio aectiou showa gluod dm 
entering the saterior wall of Cbo urethra, u1h<j u 
Bpacea in the substatiue uf the vi 



On its lower slope oi>ens the uterus masculinus, on the lips o£ 
which are situated the openings of the ejaculatory ducts. 

The vera montanuni, which is about 17 mm, long and about 
4 mm. high, is composed of fibro-muscular stroma, but in its 
substance can be seen large blood-containing spaces. In addition 
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to tbiii it ie largely supplied with gland tissue, and on its sides 
maj- often be seen the openings of the prostatic glands. 

Among the most striking features of the prostatic urethraj 
when cut in cross-section and examined microscopically, are the 
almost innumerable pits and i-ecesses which it presents, and 
wliieli sug^st the impossibility of ridding this canal of bacterial 
infection by means of local applications. The number and eom- 
l)texity of these crypts increase from above downwards. Kear 
the internal meatus the mucous membrane presents a fairly even 
surface. Further down the surface is broken by the oi>eniugs 
uf the prostatic ducts, but it is near the apex that the condition 
is most markedj and is due at this jtoint rather to plication 
of the urethral wall than to the presence of gland duct^. 

the epithelium of the urvtUra, This is of columnar variety. 
It consists of a layer of short columnar cells lining the lumen, 
and of a deeper layer of small polyhedral cells, some of which 
occupy the spaces between the outer extremities of the columnar 
cells, It resembles that of the bladder, except for the absence 
of tlie ilattcned superficial cells. Near the bladder the mucous 
lining rests on an areolar tissue basis, but towards the middle of 
the prostate this disappears, and the epithelium rests on the 
stroma of the gland or on the longitudinal muscle layer. 



THK tJACULATORY DUCTS 

These ducts are formed on the surface of the prostate or just 
within its substance, by the fusion of the narrowed jnrtions of 
the vasa defei-entia and vesicula« seminales. The two ducts soon 
lie side by side, and rim forwards and downwards for about 
25 mm.] to enter the urethra by piercing the lips of the prostatic 
utricle. The calibre of the ducts usually diminishes until it 
reaches a diameter o£ about -5 mm. (Quain) ; on the other hand, 
I it may be considerably larger than this even near the urethm. 
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At first the ducts are surrounded with a fibrous envelope^ and 
when this ceases they lie embedded in the stroma^ the fibres of 
whieh^ for a short distance from the surface^ anunge themselves 
circularly around the canals. The walls of the ducts are very 
thin^ and are said to contain an outer circular and inner longi- 
tudinal muscle layer. These layers are very difficult to demon- 
strate^ and at a short distance from the surface the epithelium 
lining the ducts lies directly on the stroma of the prostate. 
The epithelial coat is of the columnar type, and is thrown into 
numerous folds. On account of the absence of proper walls and 
the crenation of the epithelial linings it is often difficult to distin- 
guish an ejaculatory duct from those of the prostatic glands. 

The third lobe. There is no such thing as a middle lobe of 
the prostate ; the term is altogether misleading. The ' third 
lobe ' is described as that part of the prostate which lies between 
the ejaculatory ducts behind and the floor of the urethra in 
front. It has been shown when speaking of the appearances 
presented on transverse section of the organ, that tliis pai*ticular 
part of the gland is directly continuous with the rest. It there- 
fore follows that the ^ third lobe ' has no lateral boundaries, 
while the anterior boundary has only the width of the floor of 
the urethra, and the posterior that of the combined diameters of 
the ejaculatory ducts. Such a lobe is not worth a name. 

The ejaculatory ducts pierce the prostate as a knitting needle 
may be made to pierce an apple from rind to core. 

THE J^ASCIAL SHEATH OF THE rUGSTATE 

The anterior fibres of the levator ani pass directly backwards 
towards the rectum from their attachment to the back of the 
pubes, an interval being left between the muscles of the opposite 
sides. This interval is bridged by the so-called posterior layer 
of the triangular ligament, a fascia filling the space between the 
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rami of the piibes and contUmous with the obturator fastia, and 
at the inner margin of the levator ani with the anal, and with 
that fascia which is described as the vesical i>art of the recto- 
veeical fascia. This area of fusion of the fasciae (triangular 
ligament) and the levator ani form the pelvif floor in the 
neighbourhood of the prostate. The pelvic floor is of basin 
form, consequently both the anterior and the lateral walls sIo])e 
to the lowest jwint, which is situated at the recto -ui-ethral angle 
(to]i of perineal body). 

As lias been stated above, the most anterior fibres of tbc two 
levator ani inuEcIes I'unning directly backwards do not meet 
until the central point of the perineum, and in the space thus 
left the prostate rests by its apex on tLe so-called triangular 
ligament, that ie, on the floor of the pelvic basin at a ]K)int 
bhghtly anterior to its deepest part. Some of the anterior fibres 
of the levator ani are actually inserted into the i)rostate. Although 
the axis of the prostate is vertical, yet, owing to the inclination 
of the pelvic floor and to the rapid increase in the horizontal 
diameters of the gland, there is little space left between the 
exterior of the organ and the pelvic walls, either in front or at 
the sides. Behind there is a greater wpace between the gland 
and the i>elvic wall, which space is filled by the rectum, this 
latter being ill close contact with the posterior surface of the 
prostate. As is the case with all other structures of the body, 
this organ is connected with its neighbours by planes of areolar 
tissue. In fi-out it h connected with the triangular ligament, 
on the sides with the levator ani, and behind with the rectum. 
Coronal and sagittal sections of the pelvis show how little space 
intervenes between the organ and the sun'ounding structiircs. 

The connective tissue, although simply playing the )>art of 
a packing, is usually described as consisting of definite sheets to 
which different names have been given, This is likely to lead 
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Fto. II. A TOFcnal se^-tion .>f tlie ju 1\ is lak. n immedLnlely behind the 
internBt luenlus. Two briatlea hnve tern introJllPoJ into the ureters. The 
glnnii ti>aue totritrda tha centre of the prostate ehows eHrij Rdenomnlaiis 
change. Tlie walU of the bladder n re TaBciculnted, unci (he orgsn ilatlt i» 
diUtecl. Closely applied to the external Hurrnre of (he proslnte lie the 
Uvalor SDi muscles, and outside theie llie obturator interoti-^ niuades. 
Tlie so-called splitting of the pelvic fuKiti is seen. In the nngle betwei'n 
the bladder and the prostate, the resaels of the prostatic plexus are shown 
cut in crots-section. Between the latter and the obturator internua muscle 
lies a lafer of fat. Below the opening of the right ureter are some obliquely 
running muscle bundles, which apparently belong to those that are described 
■s paasing from the internal meatus to the ureteric openings. These fibres 
can be traced up, nnd art- «een to run in a longitudinal direction, iatorna] 
to the hypertrophied bundles of the circular bladder cout. It is lo be 
noted, that the levator Hni muscles are in actual contact with the sides of 
the prostate separated liy M>nie ni'eolar tissue only ; there is do appearance of 
a reflection of the fascia from the muscle on to the surface of the gland. 
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to erroneous ideas, sinee, aUlioiigli able to resist considerable 
pressure wlien tbis is applied at right angles to its surface, 
it is capable of being split into innumerable planes when the 
cleavage is performed parallel to its surface. It is usual t-o 
describe the fascia covering the levator ani aB being reflected off 
this mnscle and on to the prostate, to fonii the sheath of this 
organ. As a matter of fact, the levator ani miiBcles are in close 
apposition to the sides of the gland, and the interval between the 
two is filled with a many-planed areolar tissne, in which are 
embedded some of the veins of the prostatic plexus. Between 
the triangular ligament on the one side, and the anterior surface 
of the prostate on the other, a similar arrangement is found, and 
in this fascia is embedded the anterior part of tlie prostatic 
plexus. Between the rectum and the prostate a delicate fascia 
extends down as far as the apex of the perineal body at the 
reeto-nrethral angle. The fascial space between the prostate 
and tlie rectum is remarkable in two ways. Firstly, on account 
of the absence of fat, in which partictilar it differs from that 
surrounding the prostate in other quarters, and secondly, for I he 
ease with which the planes can he Be]tarated with the finger. 
In other words, this is pmbably a lymph space like that below 
the occi p it o -frontal is or behind the pharynx. It is info this 
space that the finger penetrates in i>eriueal prostatectomy, 
vesiculectomy, or excision of the rectum, after the division of 
the recto-urethral muscle has been accomplished. It is held by 
DenonviUiera that this space is formed by a fusion oi! the two 
layers of peritoneum, which in the foetus dip down to the 
primary jterineum, tliat is to the apex of the perineal body. 
Towards the upper limit of the post ero -lateral border of the 
prostate, the vessels, nen-eSj and ureters pass out of the pelWc 
wall and are embedded in areolar tissue. The peritoneum is 
somewhat raised by these structures, and to the fold thus made 
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the name sacro-genital has been given, Above the upper limit 
of the levator ani muscleSj the areolar tissue surrounding the 
prostate passes insensibly into the pub -peritoneal tissue covering 
the bladder and the rest of the pelvic eontenta. 




Fio. 12. A mi>di:iji miejIHjiI "■■'■! n'li "I I li<' hl.i 'tiler, prostnte, and 
rectum. The reotum lina been piillpd away frDm the bladder nnd 
pmntate, thus showing the delicate conneotive tissue lying between 
them. The condeDBatinn of this tismie on the rectum, pmstHte, and 
resiatilae is indiented. The peritoneum paises from the rectum on 
to the bladder just shove the upper limit of the vesiculne Heminales. 
The cleft between tlie prostate and routum oztsnds almost to tJie 
bottom of the drawing, ceaaing nt the upper extremity of the perinpal 
body. The confusion of the difForeot layers in the mid-line on the 
anterior aurface (.fthe prnstnte oftn be seen. The prostate is slightly 
enlarged, nnd the a ntero -poster lor distortion of the urethra is com- 
mencing. 



The iifiual description of the arrangements of the pelvic fascia 
is due to an artificial cleavage of the fascial planes. If the 
abdomen is opened, and the jieritoneum divided along the pelvic 
brim, it is posBible with the aid of the finger to strip the seroua 
coat off the nntlerlying structures, to lefleet it towards the mid- 
line, leaving it only attached to the Hummit and fundus of the 
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bladder, aii<l to the recto-vesiral pneh and Ihe anterior wall 
of the rectum. The fingor oan now be made to enter the fascia 
occupying the space between the prostate and the back of the 




Fio. 13, Tlie prostate and rpetum viewed from tlisBide, A, vesL- 
culae seminnlea. B, a vein of the plexus running upwnnts to the 
urtt^r. C, the poslero-latsrsl anglo of the prontat« exposed hj 
inoiging and raising the Fsscial cavering. Between the vesicnlii 
wminaliR and the prostate in H portion of the fnsoia adherent to <he 
hotlom of the vesico-prostAtic grcove. D, the edge of tlie fascial 
covering so raised. K, a plane of foacla passing from the prostate 
over the vesiuiilne and reaching the bladder. F, the peritoneiun. 
E a[id D are difFerent planes of the anme fascia, the distinction Ir 
duo to diasection ; they are both renlly pnrts of tiie fHscia between 






bladder, p 






ymphj'sis and the triangular ligament. It eiin then be carrieti 
along both sides of the profttate, separating the levator an! from 
the sideK of this oi^n. An artificial space or trough is thus 
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ureatet], lined by tbe fascia on both surfaces. On one side the 
wall is formed by tbe pi-ostate, and on the otber by the triangular 
jigaineut, mnii of tbe pubes, and tbe levator ani. It will now 
appear as if tbe fascia lining the superior surface o£ tbe levator 
aui was reflected off this structure on to the surface of tbe 
prostate. If an incision he now made through the peritoneum 
at the bottom of Douglas's jjouch, the finger can be inserted into 
the fascial space between the prostate and the i-cftum. This 
s{>ace is separated from the above-mentioned trough-like space 
by the passage outwaide of the vessels, nerves, and ureter from 
the iJostero- lateral border of the prostate. The fascia surrounding 
these struftures, and usually called the rectal fascia, will now 
have the appearante of passiiig at a riglit angle from the surface 
of the levator ani, to gain tbe posterior surface of tbe prostate. 

If the urethra, ureters, vessels, and neives are now divided, 
the prostate and bladder can be removed from tbe body, and tbe 
relation of the prostate to its iibrous covering more closely 
litudied, There is no bard and fast line between the oi^u 
proper and its fasi'ial sheath, and iu microscopic sections taken 
of the outer edge of tbe organ it is not easy to say where the 
prostate ends and sheath begins. If an incision is made down 
to the cortex of the gland, and a blunt instrument introduced, it 
is possible to raise thid many-layered sheath from the cortex 
over the whole surface of the gland excci>t at tbe following 
points : — 

1. The ai>es. 

ft. The mid-line of tbe anterior surface, 

3, The vesico-prostatic groove. 

At the apex the fascial sbcath blends both with tbe cortex of 

the gland and with tbe triangular ligament. Tbe fusion of the 

fascia and the prostate in the mid-line in front is remarkable, 

and in sections of tbe gland taken at right angles to tbe urethra. 
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the idea d£ scar tissue is often suggested. At this point, the 
fibrous tissue of the sheath with its plain muscle fibre, the striped 
muscle fibre already described, and the prostatic tissue, both 
stroma and inland, arc inextricably fused together. This fusion o£ 
layers is immediately in front of the so-called anterior commissure^ 
and is in fact directly continuous with it. The anterior coni- 
mlssure of the prostate indicates the fusion of the two latera! 
masses of the gland in front of the urethra, an<l it seems not 
improbable that this fusion or confusion of different structures 
in brought about by that process. 

The attachment of the fascial sheath to the bottom of the 
vesieo-prostatic groove takes place on every side of the organ. 
Laterally this arrangement serves to bind the ]>robtatii: plexus 
in place, the deeper layers of the sheath passings beneath the 
veius and the superficial ones over them. On the jnsterior 
surface the fascia has a similar relation to the vasa deferentia 
and vesiculae seminales, forming an envelope for them, and 
binding them into the groove and on to the base of the bladder. 
The inseparability of the gland and its sheath at certain definite 
poiute is of great importance, as will apjiear when the feasibility 
of total removal of the organ is discussed. 



The arterial supply of the prostate is derived from branches 
of the vesical, haemorrhoidal, and internal pudic arteries. They 
are mostly seen on the postero- lateral aspect of the organ. Only 
small twigs penetrate the gland, which is not a vascular organ. 

From a surgical point of view the veins are much more 

important than the arteries. The dorsal vein of the penis entei's 

the pelvis through the subpubic space and reaches the anterior 

[ surface of the prostate, where it Hcs between the layers of the 

[ fibrous sheath of the prostate. Here it divides int« two branches 



SVRGirAL ANATOMY 33 

whicli diverge towanJe the sides oE the organ. Each branch is 
joined by commanicating vessels from the internal pudic and 
obturator veins. A plexus is thus formed on the sides o£ the 
prostate, the mid-line being almost devoid of veins. Passing 
upwards and backwards the two halves of the plexus enter the 
vesico-prostatic groove, and are here joined by vessels from the 
vesical plexus. Continuing still further backwards the plexuses 
reach the postero-lateral border of the prostate, and then incline 
upwards to reach the point at which the ureter penetrates the 
bladder wall. At this spot the veins come into contact with the 
vesiculae seminales, and receive small branches fi-om their exterior, 
They then turn outwards to reach the lateral wall (levator ani) 
of the pelvis, and empty into the internal iliac veins. 

The prostatic plexus lias been described as V, Y, or H shaped, 
and although in different cases these letters may represent more 
or less aocurately the shape i>ertaining in the particular instance, 
yet the arrangement is so inconstant that it does not seem 
helpful to ascribe any particular form to the plexus. The size of 
the individual constituents of the plexus varies within wide limits. 
In the young the vessels are comparatively small, but in later 
life tbey are often of formidable size and engorged with blood. 
The vessels lie between the layers of the fibrous sheath of the 
prostate, and are therefore firmly bound on to its external surfaeCj 
especially along the veaico-prostatic groove. 

LYMPHATICS OF THE PROSTATE 

The lymphatics (Leaf, translating Poirier and Cuueo) start 
ae a fine network surrounding the acini. These combine to form 
larger vessels, which find their way to the surface of the organ 
where the collecting trunks are formed. These &re four in 
number. 

1. The posterior starts from the back of the organ and 
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ascends between the vesiciilaL' fiominales, and ends in the external 
iliac glandg. 

3. Anotlier stai-ts from the same surface, accompanies the 
prostatic artery, and ends in tlie hypogastric group. 

3. Two or three smaller trunks also start from the posterior 
surface, pass backwards and downwards, to end in the glands of 
the promontory and o£ the sacrum. 

4. The efferent trunk, from the anterior surface of the organ 
unites with the vessels from the membranouu urethra, accompanies 
the artery of the corpus spongiosum and so gains the internal 
pudic artery, and terminates in the hypogastric group, 

.VEUVES 

The nerves of th<; prostate are derived from the hyjwgiistric 
and pelvic plexuses, and are therefore connected with the second, 
third, and fourth sacral spinal nerves. The hranches, which are 
of con^derable size, contain ganglion cells, niedullated and non- 
meduUated fibres. They pass with the prostatic vessels from the 
surface of the levator ani to the postero-lateral border of the 
organ. After supplyiug the prostate and the vesiculae seminales 
the plexus i^ continued on, and is distributed along with branches 
from the pudic nerve, to the erectile tissue of the penis. 

henle's mubcle 
Allusion has been made above to the presence of striated 
muscle fibre on the anterior surface of the prostate. This muscle 
fibre is found moat strongly developed in the young organ 
(Fig. ir). It is most marked near the apex, but reaches up 
towards the bladder to a very variable extent. Transversely 
it extends outwards to the postero-lateral angle of the organ. 
It is intimately blended with, and cannot be raised from, the 
gland, and in addition to this its tibres are found well below 
th(! surface of the organ, so that at a little distance from the 
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Fio. 14. A laicroscopli; swlioii of tliu anterior part uftliaproatalo 
of ■ youth nged eighteen yi'ai-s. In tLu centre of the lieM are seen 
striped muscle flbrcs lying between Ihe gljiiiiulnr nlveoli. 
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surface fibrous tissue, striated muscle, plane muGcle, and g^landular 
alveoli are closely intermingled, 

The depth at which its fibres may still be found is indicated 
by the nag seen in Fig. 14. This ring marks a microscopic 
field (Fig. 13} where striated muscle fibre was seen to lie 1 
between alveoli. 

Traced downwards this muscle ap]}eai's to bo coiitiuuouE with 
the eonstrictof urethroc. 




FiQ. le. Atr..]isv,i-.t->^-otioii,.f llii-iirofttiileof naheep. The dark 
mass imroediatelr bcliind and outside the urethra in the prostate 
gland. The urethra nnd prostate nrc cuntuiuod in u thick envelope 
ofitriated musole, which isapparentlj the Lomologue of tlio striated 
, muscle found on the Rnterior surface of the human prostate. 

1 man this muscle does not seem to have any speciaJ function. 
It corresponds apparently to a, strong striated muscle which 
completely surrounds the prostate and urethra in some animals. 
The extent to which it is developed is well shown in Fig. 16, 
which is a transverse section of a sheep's prostatic urethra. 



L 



I 

J 



SURGICAL ANATOMY 



THE DEVELOPMENT, GROWTH, 



> OOMPARATIVli ANATOMY 



Keibel {Ardiv fur Anal, nnil Phgtiol., 1896) has shown that 
the f^landukr eiements of the prostate arise from the urethra 
above the o|»nings of tlie Wolffian and Miillerian ducts. The 
prostate is therefore, developmently, an entirely urinary ors>;an. 
This is remarkable, since esperimental pathology would swm to 
show that it is a genital glaml. The stroma of the organ takes 
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Fia. 17. A transverse sBotion of a proalale of a nix months' foetus. 
The BtriaUd muacle on the niitorior surface of the organ )s well 
marked. 

its origin from the meaoblastiL- tissue about the "Wolffian and 
Miillerian ducts, and from the museiUature of the urethra. 

At the sixth month of intra-uterine life the prostate forms 
a small, compact, sub-globular mass, and shows very little 
evidence of its multi-lobular origin. Tranverse sections taken 
near the upper limit of the uterus masculinus show tor the most 
past fibro- muscular tissue. The urethra, as seen ui section, 
is eresL-cntic. Within the horns lies the uterus masculinus, and 
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immediately behind it the fw« ejat-ulatoiy duct;^. The gland 
tissue, which lies ahnost entirely behind the plane of the urethra, 
is hut spareely represented, because the tubules have not finished 
their branchiug. In front the striated muscle of Henle forms 
a very conspicuous band. A higher magnification shows that 
the urethra presents many crypts, and the openings of the 
prostatic glands are seen at the bottom of the erescentic honis. 




At eight years (Pig. 18) the organ has increased somewhat 
in size, and taken on more or less the adult form. Having regard 
to its increase in size, there does not appear any increase 
in the glandular elements. Henle's muscle still forms a well- 
marked band on the front of the organ. At eighteen years 
the organ has increased in size, but the glandular elements 
are but scantily developed. Between twenty and twenty-five 
years the prostate is fully developed and becomes an essentially 
glandular organ. 

The comparative anatomy is, for the most part, a repetition 
I of the stages seen in the development of the organ. According 
■to Richardson, it is absent in the sloth and is met with in 
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its most simple form in marsupials^ in which it is represented 
by a thickening of the mucous membrane of the urethra. In 
guinea pigs it consists of a scries of caecal tubes arranged radially 
to the urethra. In the mole the tubules are more complex^ and 
in the breeding season form a very conspicuous mass. In the 
sheep it forms a bilateral elongated mass of gland tissue^ lying 
behind the urethra and surrounded by a greatly developed striated 
muscle layer. In the rabbit it is composed of five lobes, which 
lie in juxta-position to the urethra and to the uterus masculinus. 
In the dog, as in man, it forms a compact mass, wrapped 
round and intimately adherent to the urethra, enclosing in this 
enveloping process the terminations of the Wolffian and Mullerian 
ducts. In all animals it is connected with the ento-dermal 
portion of the urethra, from which its glandular elements 
originate. 






CHAPTER II 

THE EXPERIMENTAL PATHOLOGY AND FUNCTION 

OF THE GENITAL GLANDS 

The genito-urinary apparatus may be said to consist of the 
following parts : — 

I. Glands. 
II. Duets. 
III. Reservoirs. 
I. Glands. 

(1) Urinary — The kidney. 

(2) Genital— The testis. 

The prostate. 
The vesieulae seminales. 
Cowper^s glands. 
II. Ducts. 

(1) Urinary — The ureters and the first part of the 

prostatic urethra. 

(2) Genital — The v^ deferentia. 

(3) Genito-urinary-^The urethra, below the open- 

ing of the uterus masculinus. 

III. Reservoirs. 

(1) Urinary — The bladder. 

(2) Genital — The expanded portion of the vasa 

deferentia. 

The vesieulae seminales — (according 
to the ordinary idea). 
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KXPEIllMENTAL EVIDENCE OP THK EFFECTS 0¥ CASTRiTIO.V 

IndividiialR when bom are only potentially of the sex indicated. 
The sexual apparatus and glands are present, but incompletely 

developed, and the imlividiial can therefore be described as neuter, 
and the state of the body infantile. The ultimate test of sex is 
the possession of a gland producing either spermatozoa or ova. 
It is well known that the external configuration of the body is 
apt in this particular to be misleading. It can here be stated 
that the master organ is the testis, and it is proposed to consider 
the relation which this organ bears to the others. In 1775, John 
Hunter made his observation on the hypoplasia, or want of 
development of the prostate that resulted from castration carried 
out in youth or in infancy. Time has only confirmed the truth 
of this fact, and has also shown that ablation of the testis is 
followed by profound changes in the individual. Removal of 
the gland in youth has the effect of preventing the development 
or causing the atrophy of the prostate, the vasa deferentia, the 
vesicnlae seminales, and Cowper's glands. Even the musculature 
of the gen ito- urinary canal may be modiEed by castration. In 
the castrated sheep, the striated muscle which surrounds the pro- 
state and urethra (see Fig. 16) fails to reach the size and thickness 
that it does in a perfect adult. Tim secondary sexual characters 
also fail to develop at the usual time. It is well known that 
eunuchs lack the growth of hair on the face and the deep voice 
of the perfect man. Shattock and Seligmann have also shown 
that such secondary sexual characters as the horns, in animals 
of which the male only is horned, fail to appear after castration 
in the young state, 

The knowledge that castration in adult life causes an atrophy 
of the prostate, seems to rest on the observations of Griffiths, 
White, and Gayon. Griffiths published his first results in the 
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Journal of AnaloM^ and Phgaiology, 1889-90. He stated that 
the prostate of a dog, a year after it bad been castrated as an 
adult, was to all purposes as atrophied as if the dog bad been 
castrated in youth. In 1893 White confirmed this obserratiouj 
and Guyon in 1895 repeated the experiments with the same 
results. 




Fw. 19. (Natural 



Fig. 19 shows the atrophy produced in the prostate of a dog 
which was castrated as a puppy, and killed after an interval of 
eleven months. In order to appreciate the amount of atrophy it 
should be compared with Fig. 20. 

The rate at which atrophy tates place is very remarkable, and 
Griffiths states that the prostate of an adult dog castrated three 
weeks previously was small, the tubules reduced in size and 
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number, and the Btroma showed hardly a tnu;e of mnscle fibre. 
The author has recently repeated these experiments, and confirmed 
the atrophy o£ the glandular tubules. 




I'lo. no. The bladder, proatste, and texlia of a normal dog of the 
fox terrier breed. The vrelglit of this dog was about the same as 
that of the dog whose prostate and bladder are shown in Fig. 21. 

(Natural >ize.) 

When the effects of double castration are being considered, it 
seems natural to iaquire what wonid be the effect of the removal 
of one testicle. Since the primary and secondary glands are 
bilateral, it might be supposed that one testis would control those 
glands on its own side of the body, and, as a matter of fact, many 
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clinical obeenere have triwi to prove the de])endeiice of one eidc 
of the pniatatc on the integrity of ite corresj>onding t«sticlc. 
IVhen we turn to the eviJeuce gaiued by esperi mental research. 
however, we find that this is not the case. It is )>roved that the 
presence ii£ one testis is enough to maintain the integrity of the 
whole sexual apparatus^ and in addition to this, is amply sufficient 
to produce all adult male characteristics. As an inetanee of this, 
I may quote the following- experiment : — 

In a puppy the vessels of both spermatic cords were tied, with 
the exception of the small vessels running on the vasa deferentia. 
Atrophy of one testis followed, hut the opposite testis, although 
presenting no spermafo -genesis, and, though smaller than normal, 
was found after death (which took place five months later), to 
possess well developed tuhules with well-marked lumiua. The 
vessels on the vas on this side were large aud distended with 
blood, aud had evideutly, by their increase in size, slaved the testis 
from atrophy. The prostate in this dog: was normal in every 
respect {Path. Soc. Tia».?., vol. 56, p. 99). 

Guyon {Ni»t/i Huri/ical Coiigreen, 189o} found no alteration 
in the jjrostate of dogs on whom castration on one side and 
vasectomy on the other had been jicifonned. The fact that 
a non -development or congenital absence of one testis and its 
excretoiy duct, is accompanied by «ant of development of the 
coiTesi>ondiug side of the prostate, does not refute (he foregoing 
observations, since it simply means that one side of the whole 
apparatus has failed to develop for some reason or other. 

The effect of unilateral caatratiou on the vesiculae seminales is 
.ilso interesting, as the following esjieriment will show. It must 
be first stated that the section of the vas lias no effect on the 
growth and nutrition of the testis, but to this we shall return 
later. In an experiment performed by Shattock and Seligmann, 
one testis of a sheep was removed and the vas of the other testis 
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was cut in half uud li^tured. It was foiinil after death that the 
prostate and vesiculai^ Gcminales were all of full i^ize, and this 
without asymmetry [PtweeiVmifx of the Poyal Society, vol. 73j 
p. 52). 



U beens 



EXPERIMEXTAL EVIDKXCE OP THE EK7ECTS OF DOTJBI.K 
VASECTOMY 

John Hunter ' made the observation in the human subject that 
the testis developed and produced spermatozoa, although there 
was no connexion between Ihe testis and its excretory canal — 
the vas. Some years later, in 1825, Astley Coojier performed 
the following experiment ou a dog: — 

He divided the vas on one side, and the vessels of the cord on 
the other. The testis on this latter side sloughed, but the testis 
of which the vas was divided slightly increased in size. Four 
years later the dog was killed. The epididymis was found full 
of spermatozoa, retained by occlusion of the vas. The testis was 
normal in other respects. The specimen is now in the museum 
of the Royal College of Surgeons (No. 4289). 

Jlr. Shattock has recently examined the testis by means of 
microscopic sections, and finds the tubules to be of normal size 
and full of epithelial cells which diminish in size towards the 
centre, where they are intermingled with considerable numbers 
of spermatozoa. Curling in 1842, and Gosselin again in 1853, 
eonfirmed these results. Within the last few years J. Griffiths 
has once again shown that vasectomy does not hinder the growth 
of the testis in youth or interfere with the production oE sperma- 
tozoa in adult life. Further proof of the occurrence of spermato- 
genesis after vasectomy, in the catie of sheep and the fowl, has 
been supplied by Shattock and Seligniann in their com mu mention 



' Hunter's Wgrku, fditfd \iy Palmer. 
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to the Royal Swiety (vol, 73). In this communication it was 
showu also that after double vasectomy carried out in the young 
state, the sheep and fowl acquired the lull secondari,- sesual 
charade i-s r sesual potency, moreover, in the sheep was not 




■ interfered with. J. W. "V\ hite, although he recognized the fact 

I that section of the vas did not affect the testis, thought that it 

I might have some effect on the prostata, and performed vasectomy 

^ on dogs with the idea of determining its effect-; on the prostate. 

m 



Pio. 31. The blndder, prostiite, and one testis of u dog on whicli 
double vuaectomy wuh performpd tiva montLs before tlie aiiimtd was 
killed. It ahowa tliut no atrophy has Ukea place either in proataU 
s, which liiive grown tu 1 heir full a'ne. Spemiato-genpiiiH was 
e progress in the tubules, (Naturul nUe.) 
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As a result o£ tbeae experiments, he stated tbat there was a 
marked loss oE weight and size in the prostate within a short 
interval after the performance of vasectomy. In fact, his results 
were the same ae those obtained by castration. Guyon, who 
performed the same experiments abnnt tbe same time, came to 
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a diametrically opposite result, the intervals between the perfor- 
mance of vasectomy and esamination of the prostate varj-ing 
from two-and-a-half to five months. With an idea of deciding 
which of these two observers was right, the author performed 
vasectomy on dogs, with the result that Ouyon's observation was 
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entirely toofirmed. In no single ease was there aoy decrease in 

size or atrophy of the prostate noticed {Pir//i. Soc. Trang., vol, 56). 

If Fi(j. 20 U compared with Fifj. 21, it will be seen 




Fig- 28. A microBcopic Motion if Ihe prostate of a tlog, aged 
thirteen montha, upon which the opemtinn nf double vaaectoiny 
wai performed wlion B puppy (c in Fig. 26). Glandular, fibroiu, 
and muscular tissue are present in normal propurtioiia. The aiza 
Uld hhape of ths glandular alveoli ai vieW as the epithelium sra 
normnl. Tlie croivding of the epithelial r^ells seen in some of tlia 
alveoli it due to the seotion passing through I lie extremity of thoM 
pkrtieulnr glands. If eompariaon is made with Fig. 23 It will be 
wen that there U no indication of any departure frunt the normal. 
Ths tertes were of the twnal tlxe and shape for a dog of the fox terrier 
type. 

that there is do difference in bulk between the prostate of 
a normal dog and of one on which vasectomy has been per- 
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formed, and if Figs. 22 and 23 are also compared, it will be 
seen that there is no change in the microscopic appearances. 




usluiu uf B (iog, the 
ise spermatic cords were tiod live luanthB prDviouNly 
(b in Fig. 25). Both vosa durereutia were iulact. Tlio organ waa 
uutirely atropliied, and appeared as a tough, fibrous, fusiform 
thickening on tliu urethra. Botli ttsti's completely atrophied, and 
. under the microscope showed uo sigoa of glandular tisaue. The 
specimen represents the effect of the interruption of its blood supply 
on the testis. It can be seen, that the remains of the glandular tissue 
of the prostate presents itselfoiuarron tortuous channels, witli little 
or no lumen. 
Fig. 25 also show^ the apiwamnces to be noted iii the prostate 
of a dog. 

A. In the normal state. 



B. After ligation of the vesBels uf the cord. 
0. After vasectomy. 



*.^v.vu?i 
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Span{,'aro (Lo SjierimeHlale, an. 57, F. 3, Brit. Med. Juurn., 
Epitome) found s|)eriiiatozoa in the testicles o£ three men aged 
seventy, sixty-four, and sixty -nine, on whom rcBpeetively vasec- 
tomy had been performed twelve days, eis mouths, and two and 



a. half years previously. 








Fio. 25. (a, Normal pruaUte. B, AlrupliiD proatatu, 0, Prostalo 
Hfter a double vuseutomy. j All tliu figurns aru dmwu to tbo utme 
scale. The sections aru tukeii at right angles to the iirothni, iind 
magnified two diamoturs. If c is oompared with a it will he boon 
tliut vasectolny has produced no change at all, cither in respect lo size 
or the pretienco aud distribution of yluuil liaHue. Ou tlic otlior liand, 
if B is compared with a it will bo aecn that Hztrsme atrophy baa 
ToUqwihI the ligation of tbe vessels of the bpermatic cords. The 
gland tissue is only fiiintly made out in this specimeu. For micro. 
Bcopio appearances of a, b, c, see Figs. SS, Si), Si. 



THE VESSELS OF THE 



There can he no doubt tliat ligation o£ all the vessels of the 
cord is followed by atropliy of the testiB. In the case of partial 
ligature, Griffiths has shown that the results vary with age, and 
the vessels ligated. Actual section of the vessels is not the only 
way in which the blood supply to the testis may be cut off. 
A thrombosis may effect the same result, and thrombosis may 
occur spontaneously, or as an effeet of operation on the spermatic 
coi-d. 
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Fio. 26. Specimen Jio, 36*, Rojal Col](>go of Surgaona. Tho t^aticle of 
n SoutlidoMD sheep un which, ivhen a lamb, double vsBectoniy was carried 
out, the vas deferens bein^ divided between two ligatures. In eoiisequence 
uf some interfereDce with the blood supply complicating or following the 
operation, the testicle has undorgono a remarkable degree or atrophy. 
Tho operation w«b carried out on March 3, 1902 ; on June 27 the right 
testiole was found to be quite small, conaibting of n lower mass about tb« 
size of a filbert (lower end of epididymis^ and an upper of the same 
dimensions. The vertical diameter of the ontire organ, including Ihe 
epididymis, is only 70 mm., and that of the body of tlio testicle alone 2S mm. 
The Bzlreme vertical measurement of the left organ, which att;iined the fbll 
size, was 100 mm., that of the body of the testicle being 80 mm. Tho 
nnlmal was killed iligbtly over a year after the operation. (.Natural size.) 
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The result of such an accident after ligature of the vas is 
shown in Fig. 26,* which depicts the atrophy produced in the 
sheep's testis. 



^F TBE SATUnE AND FUNCTION OF CERTAIN ORGANS OF THE 
GEJTITO-riUSART SYSTEM 

The fact that testicles are present in all vertebrate male 
animals, and that ablatioTi of the testis is followed by an atrophy 
of the prostate, the vasa deferentia, the vesicnlae seminales, 
Cowper's glands, and of the musculature of the urethra, shows 
that the testis is the master male genital organ, and that the 
other glands subserve only a secondary function. 

Tie jtron/afe. Although the prostate is found in most mammals, 
it is not universally present. It cannot therefore be regarded as 
an organ essential to generation. There are two main ideas - 
regarding the function of the gland. 

1. That it is a sphincter of the bladder. 

2. That it is a secondary sexual gland. 

The idea that it is a sphincter of the bladder has now been 
largely given up, owing to the fact that it is absent in the female, 
and that in many animals it is of such a form that it could not 
subserve this function. 

That it is a sexiial gland is proved by the following facts : — 

1. That it is confined to the male sex. 

Z. That it enlarges rapidly at puberty with the other sexual 
organs. 

3. That it exhibits seasonal activity in such animals as the 
mole and the hedgehog, wbicli only pair at certain times of the 
year, 

' 1 am indebled to Mpsara, SlintlooJ; nnd Seligmiinn for the iiw of thU 
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4. That it fails to grow in eunuchs^ that is in individuals who 
are castrated in youth. 

5. That it atrophies after castration in adults. 

No definite statement can be made as to its actual function, 
but it is probable that it secretes a fluid in which the spermatozoa 
can live and thrive. 

E. Steinach {Pjliiger's Archky 1894) stated that white mice 
were sterile after prostatectomy, although the testicular fluid 
contained spermatozoa. 

Ivanoff (Jonrnal do P/ti/siolofjie ei de Pafhologie Geueraleft, 1900), 
on the other hand, impregnated bitches by injecting into the 
vagina spermatozoa obtained from the epididymis and mixed with 
a -5 per cent, solution of sodium carbonate. He suggested that the 
solution being alkaline performed the part of the prostatic 
fluid. 

According to Stern {The American Joiirvnl of American Science ^ 
1903), the prostatic fluid contains: — 

Water 98 per cent. 

Sodium chloride. 

Calcium sulphate. 

Magnesium sulphate. 

Phosphoric acid, combined with sodium, calcium, and 

magnesium. 
Nucleo-proteid. 
Fibrinogen. 
Mucin. 

An enzyme that clots testicular fluid. 
Lecithin. 
Cholin. 

An amyloid substance (concretions). 
Cowpers glands. The development of these glands varies very 
much in different animals, and usually in inverse proportion to 
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the other secondary sexual glands. Alxnit Ihe I'lmction of 
these glands, which open into the junction of the ecto- and 
endo-dennal portions of the urethra, less is known than 
about the prostate. That they are particularly related to the 
penile portion of the genital tract, is to be inferred from 
the fact that thej- are present (Richanlson, Dfirhpii/ctif awl 
Analomij of Ike Prosfalo Gland, 1904) in monotremata, in 
which animals the penis is a purely sexual organ, but absent 
in oviparous animals, such as the tortoise, in which the penis is 
only represented by a groove. That they are eesnal glands is 
jiroved by the fact that they undergo a seasonal development in 
the mole and the hedgehog (Griffiths, Jovriia/ of Anatomy a»<l 
Fhy*iology , 1889-90), and that they atrophy after castration, 

Tenculae »eni'nialr». These sacs or organs are developed 
as buds from the Wolffian ducts, into which they usually 
open. The vesiculae seminales are less constantly present 
in the lower mammals than either the prostate or Cowper's 
s:Iands, They ara larfje in guinea pigs, small in the sc[uirrel, 
and absent in the dog. Their absence points to the fact that 
they also are not essential to procreation. It is usually held that 
the vesiculae perform the functions of reservoirs for the seminal 
fluid, but there are some facts which point in the opposite 
direction. 

In the boar, beaver, and elephant, the vesiculae open into 
the urethra independently of the va^a deferentia, and cannot 
therefore act as retention sacs. According to Quain tbey do 
not usually contain spermatozoa, which are, however, found 
in the expanded and sacculated portions of the vasa deferentia. 

Ablation of one testicle is not followed by decrease of the 
vesicuU of that side, as one might expect if the organ were 
a mere reservoir. Double castration pertormetl on the young 
IB, however, followed by nn atrophy of both oi^ns. 
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Ulei-ut MtuculiHut. This structure is met with in various 
de^es of developraeut in different manmials. In the jjoat, 
for instaoL'e, it is of striking )>roi)ortions, the upper i»ai1, being 
bifid, and eaeh horn continued down to the top o£ the corresponding 
testis. In man it is small, and lies hidden entirely within the 
prostate. On this aecouut it was once thought that the 
prostate was liomologous to tlie female uterus. That this 
view is untenable, is proved by comparative histology and 
anatom\'. Histologically the prostatu is a highly glandular, 
while the utei'us is essentially a musenlar, organ. Sbattock 
has iiidieated, by his discovery o£ a h)meu, that the jiroslativ 
utricle corresponds to both the uterus and vagina, of the female. 

Compai-ativc anatomy shows that the prostate may esist 
in some animals as an organ quite distinct from the ut«rus 
masculinus, and in certain eases of nial- development in the 
human subject a similar condition may be found. The follotv- 
ing is the description of a specimen now in the museum of 
St. Thomas's Hospital (No. 2699), originally recorded by 
S. G. Shattock (Pa/A. Sov. trant., vol. 41):— 'The si»ecimen 
is from a foetus below term which is reckoned female in sex, 
since the generative glands consist of two well-develojied ovaries. 
. . . The clitoris is grooved on the inferior aspect, and the 
groove wheu traced backwards leads to a small aperture in the 
perineum, admitting the passage of a common probe. This 
aperture is that of the urethra, which, at a distance of 1 cm. 
above it, is surrounded by a full-sized and structurally normal 
prostate. The prostatic portion of the urethra measures 1 em. 
in length, and opens into the urinary bladder. Behind the 
bladder lies a well-formed uterus, 'Z-2 cm. long, furnished with 
Fallopian tubes and ovaries, the ovaries being symmetrical, each 
2 cm. in length and of normal microscopical structure. Below 
the ut«ru5 there is a vagina. . . . The vagina passes through 
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the lower portion o£ the prostate^ and opens into the urethra 
by an aperture which barely admits the point of a probe. The 
prostate presents the typical glandular and muscular structure.' 
The female urethra corresponds with that portion of the male 




u fwtu^ iiliuwint; tbe proitencu 



urethra which lies between the internal meatus aud the upeniiiji; 
of the ejaculatory ducts. Numerous mucous glands, whieh are 
always found opeuin;; into the female urethra, arc probably the 
homologues of the glaudular elements of the male prostate. 



CHAPTER III 



MORBID ANATOMY 

Undisr this heading will he described the giKise ciuingeB which 
ticcur ill the gland in the procfss oC its enlargement. The 
hiutology will be dealt with ktur. It need only be stated here 
that changeM, sometimes slightj sometimes well marked, are 
obvious to the naked eye in a cross-seutiou of the gland before 
any alteration is to be observed externally. No constant rela- 
tion exists between the size of the nrgun, the alteration of its 
estorna! configuration, and the liistologieal changes. There is 
a general tendency in the proeess of LMilargemeiit for the gland 
to lose its normal pyramidal shape, and by a disproportionate 
increase in its antero-posterior diameter to become globular. Its 
external surfaee is generally smooth, and seldom presents 
excrescences such a^ may be seen on the vesical aspect of the 
gland. The increase in the transverse diameter causes the 
organ to encroach on the pelvic cavity, and to assume a closer 
relation to the pelvic Hoor and walls. In fi-ont it approaches the 
pubic ramus, laterally it bulges out the levator ani muscles, and 
posteriorly encroaches on the lumen of the rectum. The iiiereajie 
in the vertical diameter may be cstra-vesical, intra- vesical, or 
both. \n enlargement of the estra-vesical part of the gland will 
cause an increase in the distance of the bladder from the triangular 
ligament, and will therefore raise the vesical Hoor above the 
normal level. A great increase in this diameter may render the 
prostate palpable from the abdomen. 



58 



MORBID ANATOMY 



Alt-eratioii m the bladder. In the anatomical deecription it was 
noted that the prostate is an entirely extra-vesical organ, and that 
the hinder rests- by a comi)ai-ative1y narrow surface on the baiie 
of the prostate. \^'hen the prostate enlarges it inereases in both 
its vertical and transverse diameters. The efFeel ol' the increase 
in the transverse diameter is that a latter area than normal of 
the lowest part of the bladder becomes supjwrted by the gland 




t'lo. ^S. A Huutiuii tlirough tlii' juiictiun uC u bliiijiiur nuJ pro- 
Htate. Tlia aili-numatouii chiiHijo is well marked. Tlie area uf the 
bladder aiipportt-d by ILq prostata is of greater ezteal tliou uormal- 
Thoro ia a. slight iuvogiaatiou of the vesical floor, nud a tliiiiiiiug of 
the muscle abotit tlin iuturnal meutui. tNntural rXiv^ 



(eumpare Figfi. 2 and 28j. The vertical iuerease not only 
raises the neck of the bladder from the triangular ligament, but, 
in addition, causes an invagination of that i>ortion of the bladder 
floor which lies round the internal meatus. The changes taking 
place in this region are best appreciated if they are studied by 
means of vertical sections taken through the internal meatus. 
If a bladder, into which a considerable projection has taken place. 
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be opened, and Ihe interior viewed from above, it will be seen 
that tlie urethra opens near the summit of the projection, ami 
therefore at a certain distance above the apparent bladder floor; the 
distance above the internal sphincter, however, may be considerably 




Fm. i!». A cornn«l spuliou tlirougli n proalnle nnJ lla.ider. Tliu 
proatnte tins grown into the bindder, and widely separated the 
aphinctPr. The floor of tlio bladder Ims been raised to an exteot 
c^oireiipaiidine to Iha distance betneen a lino drawn tlirough tlie 
bottom of tha vesico-piMstalio groove and tho rut edge of I ho mueoua 
membrane. iNalurnl sizo.> 



more. The prostate, having filled the lower part of the bladder, 
with whose walls it 19 in apposition, has caused the mucous 
membrane to be reflected from the surface of the projecting 
prostate on to the bladder wall at some distance above the level 
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of tlie internal sphincter. This fad wilJ be referred to again 
when speaking of the 'capsule' of the enlarged prostate in 
rannexion with enucleation operations (see Fig. 75). 

The protruding part is often at first horse-shoe shaped, but as 
it increases it assnmes a ring form, and in this stage it may l>e 
likened to the projection of the uterus into the vagina. If the 
growth continues to increase evenly on all sides, the intra- vesical 
projection assumes the form of a, cone, more or less acute. If 
the gro^-th progresses unevenly, then a very irregular pi-ojection 
may be produced, ami should the posterior part grow more rapidly 
than the anterior, the so-called 'third lobe' tumour (see page 77) 
is formed. 

It may be said that a large prostate may exist with very little 
intra-vesical prajeetioii, but a large intra-vesical projection is 
nearly always i;art of a large general increase. 

AlleralioHg in the iiiiei'val weaiii'. In the normal state the 
internal meatus is situated at the lowest part of the bladder. It 
forms a dimple, and is surrounded by a ring of muscle. From 
what has been said above, it is to be exjiected that very definite 
changes will be found at the internal meatus. These changes 
affect the jMsition. the shape, and the surroundings of the meatus. 
The commonest change in the position is a forward one towards 
the pnbes. Usually the meatus remains in the mid-Unc, but may 
be carried to one side or the other. If there is an intra-vesieal 
projection of the prostate, the internal meatus will naturally 
be raised above the floor, and if this projection is well marked 
the actual opening of the uri'thra may come to He a considerable 
distance— two, thi-ee, or more centimetres^ alwve the bladder floor. 

The usual shape of the meatus is a dimple, and it may 
continue to have this form although the prostate is greatly 
enlarged, provided the gland docs not insinuate itself to any 
degree into the bladder. If this should happen, the shape of 
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the meatus will depend upon whether the ijron-th of the prostate 
takes place uniformly or not. If a uniform and well-marked 
intra>vesicfll projection has occurredj the internal meatus becomes 
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Fio. 80. A s*git(al sectinn of Hip presUle nod bladder. TJip 
interiul meatus hss been cnrried fonvard. The uretlira ia distorted, 

BO that the portion proximal to the openings of the ejaoulatorr 
ducts lies at h right nngle with thnt portion heyond the openinga of 
these caniils. The prostatic tissue below the ejaculntor; ductn lias 
esoaped the ndenomatniis tmnsformntion. Hip two ndenomatous 
massea abore and below the urethra ai-e quid: continiiniiE with one 
another. (Natuml >iie.\ 

patulous and funnel-shaped, so that it will in many instances 
easily admit the index 6ngrer. If, on the other hand, the 
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enlargement takes place more rapidly on one side than on the 
other, the opening assumeB a linear or creseentic outline, the as'ie 
being either transvei-se or antero-posterior, according to the 
position of the growth. 

If the prostate enlarges for the most part extra- vesical ly, the 
internal sphincter will still siin-ound the internal meatus, but 
there is iisnally, even then, some thinning o£ the mnselc ring. 
It will be seen (Fig. 28) that the usual triangular shape of 
the internal sphineter, sis seen in section, has undergone an altera- 
tion. The enlarged proRtatc, as it biilgwl the lloor, has also 
caused a thinning of the muscle by spreading it out over itself. 
This attenuation is most advanced immediately round the urethra, 
where the muscle fibre fines off into a very acute angle, but still 
forms a contractile ring at the internal meatus. In some cases 
this attenuation takes place, as it were, within the thickness of 
the bladder wall, the bladder viewed from the inside remaining 
almost normal in appearance. As the prostate continues to grow, 
the attenuation of the sphineter becomes more and more marked, 
until the prostatic gland tissue eomes to lie immediately under 
the mucous membrane. By this time the growth has pushed 
its way into the bladder and widely stretched the sphincter. 
Such a condition of things is well shown in Fig. 30, 

The dilatation of the sphincter is purely mechanical, as far as 
my experience goes, I have never seen anything to suggest an 
invasion of the mnscle, a^ by a new growth. 

In those cases in which the intra-vesical projection rt!a<.-hes its 
maximum, the internal meatus will open on the apex of the cone, 
and there will be added, so to s^wak, an intra-vesical section of 
the urethra surrounded entirely by gland tissue. The internal 
sphincter in such a case is to be looked for at or below the base 
of the intra-vesical cone, and separated from the urethral canal 
by a considerable extent of prostatic tissue. The result of this 
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arrangement is, tliat the internal sphincter, were it able tx) act 
in spite of its distension, wonid close, not the internal meatus, 
but a [Tortion of the urethra at some iwint distal to its actual 
opening into the bladder. 

Alteraliont in tlie urethra. These alterations may be con- 
sidered in regard to — 

1. Length. 

'X. Axis. _ 

3. Dimensions. 

4. Shape. 

5. (Structure of the wall. 

1. Whatever form the vertical increase in the gland takes, 
whether it be extra or intra-vesicalj the length of the urethra 
measured along a catheter will be iuei'eased. The interaal 
meatus will lie at a greater distance from the external meatus 
than normally, and a catheter will therefore have to be introduced 
to a greater depth before its point will enter the bladder. 

'X. Normally, the distal i>ortion of the prostatic urethra forms 
a sjlight angle with a proximal portion. The alteration In the 
axis will depend upon the positiou of the growth in the prostate. 
The commonest altemtion is an increase in the normal antcro- 
IKwterior angle, usually due to the development of the growth 
above and behind the entrance of the ejaculatory ducts, whereby 
the proximal jiortion of the uretlira is pushed forwai'ds. In 
estteme cases the two {tortious of the pi'Dstatie urethra may form 
a right angle with one another (see Fig. 30). If the growth 
takes place with a greater rapidity on one side of the urethra 
tlian on the other, this canal will be correspondingly de6ected 
either to the right or to the left, hut such a distortion in our 
experience is not so common as might be expected. 

3. The proximal portion of the urethra, as has been explained, 
ie often [mtulouB, even though the intra-vesical projection le 
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small. About the middle o£ the gland, the urethra, as seen in 
eroes-seetion, usuallv' forms a linear slit, and though this slit 
may measure as much as two or three centimetres, and though 
it may admit o£ easy dilatation, yet the capacity of the canal to 
contain fluid is not great. This irf due to the fact that the aides 
oL' the canal are kept in apposition by the surrounding growth. 
The distal portion of the uretlnUj that is, that portion which lies 
beyond the ejaculatory ducts, is usually the least altered of all. 

»4. The shape of tlio proximal portion of the urethra is. as 
nile, but little altered, remaining circular in outline, though 
patulous. The middle portion of the urethi-a is, as a rule, 
converted into a linear slit directed antero -posteriorly (see Fig. 
50). The earliest change from the normal or cresceutic out- 
line is that of a trii-adiate fonii (see Fij^. 32), the antero- posterior 
radius being tlie longer. This radius is as a rule increased while 
the two lateral radii soon disappear. This slit-like form of the 
urethra is seen in prostate's which are but little increased in bulk 
(see Fig. 41), and is due to the growths taking place evenly on 
both sides of the canal. Such growths in the lateral masses 
compress the urethia £iom side to side, while they stretch it in 
an antero-posterior direction. The distal portion of the urethra 
is much less liable to distortion, retaining its circular- outline and 
longitudinal folds. 

5. The normal prostatic urethra is as a rule surrounded by an 
area siiai-sely supplied by gland tissue. Onu of the earliest 
changes noted in the enlargement of the organ is, the approach 
of the ^'laudukr elements towards the mucous memhiane of the 
urethra, and before any appreciable enlargement has taken place 
the glandidar material comes to lie iuunediately under the mucous 
membrane and thus replaces the normal muscular lining. The 
mucous membrane itself, in cases of large growths, is so thin that 
in almost all cases which have beiu examined any attempt to raise 
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ai once to its rupture. The least affected portion oE the 
urethra is the distal part, and it is here also that the prostatic 
gland tissue is least affected by pathological change. Sections 
of this portion of the urethra taken, from eases which present 
quite a marked degree of enlargement, often show a well-marked 
muscular urethral wall. 

TUB EFFECTS I'RODCCED BY TIIK ESLAROED PROSTATE ON THE 
IIEST OF THE GENITO-UUINARV TRACT 

The effects of the enlarged prostate upon the urinary tratt 
are produced by the obstniction to the outflow of urine. They 
differ but little from those produced by other causes of obstruc- 
tion to the urinary outflow. 

Tlie bladder. The earliest effect is to produce an hypertrophy 
of the muscular coats, which leads to fasciculation and a possible 
pouching of the mucous membrane. When the obstruction 
becomes more complete, and the bladder has Iteen often distended, 
a certain amount of stretching of the organ takes j)lacc, so that 
the quantity of urine held without discomfort may be very con- 
siderable, but even when the capacity of the bladder is very 
great, the walls are nearly always thicker instead of thinner than 
normal. Considering that the change in the prostate producing 
the obstruction to the outflow of urine is a slow process, primary 
dilatation of the bladder would not be expected, anJ, as a matter 
of fact, rarely if ever occurs. The pouching of the mucous 
membrane through the unprotected spaces left by the Lypcr- 
trophied muscle bundles takes place very gradually. These 
pouches, although they may be fonned at any part o£ the bladder, 
are usually found, if of any size, on the posterior surface of the 
organ just above the trigone, or in the immediate vicinity o£ 
the openings of the ureters. When in the latter situation they 
may give rise to the impression that the openings of the ureters 



L 



6fi MORBID ANATOMY 

arc tlicniselves dilated. The larfjewt pouches, which may contain 
many ounces of urine, comnmnicate with the bladder propter by 
a comparatively small mouth situated just above a line drawn 
between the two ureters. 

The post'profiaiic pouch. As a result of prostatic obstruction, 
it is usual to describe the formation of a post-prostatic pouch. 
AlUioufjli it lias been considered that this pouclnng is primary, 
and the enlargement of the prostate secondary, the more com- 
monly accepted view is the reverse of this. It is held that the 
obstruction to urination, and possibly an inflammation, causes 
a weakening of the muscle fibres, and a consequent yielding; 
of the weakest portion of the bladder. It is certainly triii- that 
a post-prostatic pouch does esist, if by this is meant a pouch or 
portion of the bladder lying below the plane in which the internal 
meatus opens. ^Examinations after death and during operations 
on many cases of enlarged prostate do not confirm the explana- 
tion that ibis [Hinch is entirely due to the giving way of the 
bladder wall. This view would be diflieiilt to accept on ana- 
tomical grounds. If the level of the lowest part of the bladder 
were depressed, it could only be so by a sinking of the bladder 
between the prostate and the rectum, which certainly does not 
occur, although a pouching backwards of the bladder wall above 
the trigone can take place at the expense of the lumen of the 
rectum, At the same time it should be remembered that the 
majority of bladders which exhibit this phenomenon are thicker 
and stronger than usual, as a result of their hj'pertrophy. 

There is, however, another explanation than that usually 
given. It has been shown that, as the jjrostale enlarges, a greater 
area of the bladder becomes supportwl by the growing organ 
(see Fig. 28), and in such cases the bladder walls arise from the 
base of the prostate as from the circumference of a disc, instead 
of from a point immediately about the internal meatus. 
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Tliis process is often a^oompanied liy a pusliing forward of the 
internal meatus (see Fig. 30). The result of tliese chanjjes is 
that the bladder wall passes back from the internal meatus in 
a more or less horizontal direction instead of in a vertical, and 
there is thus formed, so to speak) a more or less level horizontal 
area at the base of the bladder which cannot be obliterated by 
any contraction of the organ. The intra- vesical projection of 
the prostate may, as has been explained, raise the internal meaLus 
considerably above the level o£ the lowest portion of the bladder 
floor. It is to these three factors, viz. the broadening o£ the 
bladder floor, the carrying foi-ward of the internal meatus, and 
the existence of an intra-vesical projection, that the formation of 
the so-called post- prostatic pouch is due. The lowest point of the 
post-urethral portion of the bladder floor is certainly not on a lower 
level than normal ; in fact, it is often actually on a higher level — 
due to the fact that the growing prostate has raised the mucous 
membrane covering the bladder floor (sec Fig. 29 and page 59). 

l/re/er and k'ulneff. Here again the ref^ults are similar to those 
due to any other obstniction to the outflow of urine. The ureters 
become more or less dilated. Whether this dilatation is caused 
by the iucreascd thickness of tlie bladder wall, or is due to the 
pressure of a distended bladder on the oblique intramural jwrtion^ 
of the canals, or to simple diflieulty of micturition, is unsettleil. 
Whatever the cause, the pelvis of the kidney soon follows suit, 
and a slight, moderate, or well-marked dilatation results. The 
kidnejs themselves are unable, without deterioration, to with- 
stand the increased pressure, and show signs of interstitial 
nephritis. Moreover, at the time of life at which enlargement of 
the prostate occurs, it will happen that the kidneys are often, quite 
apart from prostatic trouble, the seat of some chronic change, and 
it is important to bear this in mind when the question of opera- 
tion is being diseusi^ed. 
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• CHAPTER IV 
MORBID HISTOLOGY 

The encapsttUi furm of pTottatic enlargement. The external 
configuration of the prostate shows no alteration from the normal 
for some time after pathological changes liave taken place in ite 
interior, hence the macroscopic appearances are best studied by 
means of transverse sections. The first change to be seen is the 
appearance of white opaque specks in the normal spongy tissue 
or the prostate. These specks are at first seen wherever gland 




Fio. SI. Shows the early appearance of the white nreaB. They 
are very i)l duGncd. (Nntui'al size.) 

tiBSue exists — that is, at the sides and behind the urethra, but 
also in front of the canal if gland tissue should happen to be 
present there. 

As time goes on, the white specks increase in size and others 
make their appearance, until certain areas become differentiated 
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from the rest of the gland subetaDce, About tlits time the 
normal arrangement of the etroma strands becomes altered. 
Instead of radiating out from a point behind the urethra, they 
become displaced by the white areas, between which, and around 
which, they now run. Some of the white areas continue to 
increase in size and outgrow their fellows. Their outline becomes 
more and more definite, and as they increase they seem to come 
together and to approach the urethra rather than the x>eriphcry 




Flo. 32. Tlio wliito areas li»ve appenreil immediately in front 
of the urethra. The posterior part ot the gland ia unaffected. 
(Natural uUo.) 

of the gland. Prostatic tissue which has not been invaded by 
the white areas loses its spongy character and becomes denser in 
appearance, but its nature is still shown in some specimens by 
the occurrence of prostatic calculi, and in others by the existence 
in it of outlying white areas like those occupying the more 
central part of tlie gland. 

In the next stage the white areas assume the appearance of 
distinct tumours. Such tumours are seldom simple, but consist 
of a series o£ smaller tumours bound together by a capsule. The 
peripheral part of the organ, except towards the posterior and 
inferior part of the gland, has lost all traces ot normal prostatic 
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tisBue, and shows distinct signs of concentric lamination. Lying 
in this area in appropriate seetions can often be seen the ejacnia- 
tory ducts (see Fig. 35). 




Flo. S3. Tlic tvhilii at'caa are scattoruil more or loxs throughout 
the subslutce of tlio gland. Th» intervening tissue bss lost iU 
spungy appearance. Them is ga intlicAlioii ot thu fonnntiuii rif n 
circumrereatiul rnvetope, (Niitnrnt site.) 




Tie. 31. Till, wliit.. iiriHH liav,. IIk. Hj.pr.jirniicu of Ji^finile tumoura, 
nhich are situated near the uretlira. The outer portion iioa lost its 
nomul texture, and the fihres run concentrioally. Calculi and a 
bniall white taaaa indii^Ble the presence af glandulnr clemciils in 
this situation. ^Katiiml six.'.) 

The thickness of tliia outer layer is very varioue, and may 
measure as much as 1 cm. iu plaees. A stage further the ; 
tranwerse section presents a central area aliont the urethra,! 
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and Eurroundin^ this central portion a. fibrous laminated envclo^ie. 
The central portion is made up of a series of small enucleable, 
whitish yellow tumours^ and between thera fibrous tissue running 
ill every direction and encircling them (see Fige. 5 1 and 70). The 
outer laminated sheath is much decreased in thickness. It has 
gained in definition what it has lost in hulk. 

Microscopic sections made from these yellowish white tumours 
show that they are largely composed of glandular tissue lying in 




Fio. 35 . Tmnsverse section of lialf a prostak-. The urt'tlirn Iny 
to the pitrcmo left aJga of the picture. A cjofliiito tumour is seen 
Burrounded by a fibrous cnvolope. A brUtti' hnit bupD jilflcfd in one 
of tlie ejncutatury ducts. No. 4312, Royal Collogo of Surgeons. 
(Nkturat si«].) 



a fibro-muBcular stroma. In some instances the whole structure 
differs but little from that of the normal gland. The alveoli 
are normal in shape, and show intra-alveolar plications of the 
walls. The lumen is of the usual size, or a little dilated. The 
stroma is shown by appropriate stains to be composed of fibrous 
and muscular tissue in fairly just proportions. 

Occasionally an alveolar s]>ace is fille<i with epithelial cells. 
This appearance is not apparently due to an overgrowth of cells, 
bat to the fact that the section has passed near the end of 
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a glandular divert iculum, and the cpitlielium has been cud 
through in a plane parallel to its BiirFafe, or to the fact that the 
eection has passed very close to the surface o£ the opitheliuni, 
which is thus viewed from above. 




Flu. 3ii. A iiiicroBcopic iM^tion of a small cncnpsiilod tumour re- 
iiinviii from u Inrgur tumour onuolofttBd from tlio proatnlo. 

In other specimens the appearances are different or differ iu 
some parts of the sections. The glandular alveoli Iiave evidently 
nndergone dilatation. The intra-alveolar processes are either 
small or absent. The whole structure is more open. The 
alveoli are large, and stroma reduced in corresponding amount. 
The epithelium is represented by a single flattened layer of cells. 
The contents of the alveoli vary. Sometimes they arc empty, 
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sometimes filled with a Btriictiireless material which stains some- 
what Bliy;htly. In other cases there are seen shed epithelial 
cells and finely granular iwlymiclear eells, also large and small 
mononuclear ceUs and fat droplets. Amyloid bodies are con- 
stantly seen, and more rarely calculi. The structureless material 
above mcntioued can be sometimes seen to be breaking up into 
what apijears to be amyloid bodies- 
It has been stated the jiroportion of muscle and fibrous tissue in 
the stroma is often normal. It is rare indeed to lind sections in 
which muscular tissue is absent, if the proper stains be used, and 
in some cases the muscle tissue is even increased at the expense 
of the fibrous. 

The tumours arc usually cumposcd of a number of smaller 
ones, themselves enucleable from the main mass. In two 
specimens, single tumours have proved to be almost entirely 
made up of fibro-mmnutar tissue, while their fellow tumours 
presented the ordinary glandular structure. Careful exami- 
nation revealed in both instances the remains of glandular 
alveoli, but to such an cstent had the glandular elements 
degenerated that their recognition was a matter of some 
difficulty. 

These arc the only two instances in which a tumour which 
could he deseribai as a fibro-myoma haw been met with. Their 
presence is of interest, because the tissue of which they are 
composed, is found in some of the non-encapsidcd varieties of 
enlargement. 

Microscopic sections taken from the edge of the small component 
tumours show a process of encapsulation going on. This process 
is seen in the case of the compound tumour itself, as well as in 
the case of its smaller contained tumours. Fig. 37 represents two 
small tumoni-s, or two lobes of one tumour. The glandular 
alveoli in some cases show intra-alveolar processes, an<l in other 
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ctLScs dilatation of tli; lumen with flattening of tbe epithelium. 
Around the advancing edge of the adenoma, the surrounding 
tissue 18 becoming laminated and being driven to take a con- 
centric direction. This compressed area is mostly devoid oE 
gland tissue, but flattened gland spaces can be seen. Further 
removed fmm the tumourg the glandular alveoli again appear, 






n ndoQaina, sLowing Ihc lUcHpHitlatia 



■ but are somewhat distorted in shape. What is seen here on 

H a small scale is rejieated on a much larger in the outer 

^^^^^ laminated area oE the gland. It was stated that the outer 

^^^^M ]i&rt of the gland lost its glandular and spongy appearance and 

^^^^V became dense. Microscopical examination oE this outer part or 

^^^^^ envelope still showB, however, compressed gland spaces lying 

H hetwcen the concentric laminae (see Figs. 53 and 57). 
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Perhaps the j^reateet intert-^it lies in the absence or presence of 
the ei^ns oE inflammation in the enlarged prostate. Collections of 
small munJ lymphoid eellf are almost L'onstantly present in the 
stroma of all enlarged prostates. These cells, however, are not of 
an inflammatory origin, and are, moreover, found in the prostates 
of young ehi dren. Finely granular [lolyniiclear cells are seldom 
met with outside the alveuli, except in the region near the urethra 
and bladder. Plasma cells, so commonly found in chronic in- 
flammatory processes, are extremely rare (see p. 91). Lymphoid 
cells, similar to those above referred to, arc met with in adenomata 
(if the breast and in thyroid adenomata. It may therefore be 
said that the signs of inflammation are wanting in the stroma 
of enlarged pmstates, but that the epithelium may show signs of 
a catarrhal prolifei-ation. 

PotUion of tumoim. From what lias been deserilied above, it 
would appear that the pathological change, whalcver its exact 
nature, is one which concerns the glandular tissue. In the 
normal prostate, gland tissue surrounds the urethra on all sides 
except for a narrow strip in front Even here it may exist 
and replace the anterior commissure. It is also found both 
above and below the ejaculatory ducta. Tumoui's can theveforc 
develop in any of these situations. The shape or form of the 
tumours will depend on the site of the jiathologieal change. If 
this takes place in one oE the lateral masses of the gland, 
a single tumour is produced (see Fig. 62). If in both lateral 
masses, then two tumours, situated one on either side of the 
urethra (see Fig. 64}. If again, the gland matter Iiehind and 
on both sides of the urethra is affected, then a lioise-shoe 
tumour is formed (see Fig. 68). 

The toe of the horse-shoe tumour is ilirecleil backwai-df, anil 
as far as observation goes, always lies above the ejaculatory 
duels, and therefore occupies a liiglier position than the heels. 



rfi MORBID HISTOLOGY 

wlik'li jHtiiit somewliat downwards and forwards. In tliis a 
ni'xion it may ba noted tbat tlie gland titwue near the bladder 
IS more usually the seat of paUiologieal ebange than tbat more 
distant. The part of the prostate below tlie cjaculatory ducts 
often escapes gross alteration and is sim])Iy compressed by the 
growth in other parts. This is shown in Fig. 30, where it is 
Feen that the glandular tissue behind the urethra and below the 







Tia. S8. A trausveiMi iiection of uu enlarged prontAle seen from 

'kbove. The urethra kaa been laid open la front. The tumour 

ihind tlio urethra i» aeen to be GontiDuouH with that in the right 

lateral mass. Eitumallj liea the ' capsule '. Tlie line nf clesvnge 

it and the tumour rermution is indicated by a dark line, 

(NnturaUiM.) 



f jacultttory ducts is but little altered. Should glandular tissue I 
be present in front of the uretbra, then it is iwssible for a ring J 
tumour to be conBtituted (see Fig. 50). 

The form of projection of the prostate into the bladder v 
L depend, to a certain degree, on tbe situations of the tumours in j 
t tlie gland. IF the pathological cliange took place in the form I 
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oE a. ring:, tlie projcL-tiou will be a uniform one ; if behind and 
at the sides of the iirethr*, tlien ia the fnrm of a horse-shoe ; if 
on either side of the urethra, then as two lateral projections, one 
on either side of the meatus. This latter form may, at the 




Fio. 39. A median aufjittol BoctJon of n bladdur nnd proxLite. 
Immedintely behind tlie ilitonial meatus and under the mucouH 
Riemlirane is a small ianlntcd odFniim.t. It ia mnrkud off from tlie 
ri<Bt of tlif orgaii, mid is tlieuiily [mrtnOVated liypjthulogitnlchaiigii. 
(Natural »».) 

anterior and posterior partfi, raise a ridge of stretched prostatic 
tissue so as to complete the ring around the internal meatus. 

The third lobe tumour so often described by aiithoi's is almost 
invariably an extension from a tumour which has developiKl in 



78 



MORBID HTSTOLUGV 



one oE tbe lateral lobes, or spring from the toe of a horse-shoe 
shaped tumour (see Figs. 3S and 30}. 

Occasionally, an isolated nodule is found to lie in the position o£ 
the so-called tbii-d lobe, and to be situated immediately under the 
mucous membrane and apparently within the internal sphincter, 
and Sfpavated from the )>rostate proper. It is iK)ssible that such 
a tumour arises from the isolated prostatic tubtilcs, which arc 
found in the normal prostate to occupy the position assumed by 
ench a f^^iowtb (sec p. 20). 




Tin- ri-latmi Uwevn Ih,'. ah-- i<f Ihc nrgnn ,imi llie erleiil i-f Hit 
pal/iii!iiijical c/i"ies''- 

There does not appear to be any definite R'Ution between the 
size of the oi^n and tbe progress of the pathulogieal change. 
This is well sbowu if Figs. 41 and 50 are compared. Fig. 41 
represents a ti-ansverse section of a specimen removed by pros- 
tatectomy. It had an aiit«ro-post«rior measurement of 3-5 em. 
and weighed 20 grams (5 di-aebms). Fig. 50 represents the 
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Iransvcrsc section of a Epc<.-tn]cti obtained in tlie same way. It 
liiui an antero-postcrior meositremont of 5-5 em., and weighed 
152 grams. If the two drawings are examined it will bo seen 
that they differ only in size, in fact the smaller is a miniature of 

the larger. 



TirK NOX-KNfAI'MULLD I'lJllM OF ENLAIKJKD I'lLOSTATK 

What has just Ixvn written applies fur the most part to the 
adenomatous or cncapsuled Form tit enlargement. There remains 
the non-encapsnied 'fibrous' or 'diffuse' variety to be dealt 
with. M'hat the natnie of this change really is, has never been 
satisfactorily determined. It is met with in a comiiaratively 
small number of cases (15 per cent,). The elinieal details differ 
not at alt from those observed in the encapsulcd form. An 
attempt to deal by eiiueleation with this variety of enlargement 
fails, and portions have lo he removed piecemeal. Microscopic 
examinations of such fragments seem to point to a rough divi- 
sion into two clusges. 

In the first, the appearance may differ but little from those 
seen in sections taken from the eneapsuled form, or from the 
normal gland. In places ihe alveoli are well formed, and the 
epithelium of normal type. In other places the alveoli are 
irregular in shape or dilated, anil (he epithelium is flattened or 
wanting. The proportion of fibrous and muscular tissue in the 
stroma is not far removed from the normal. It is very unusual 
to End that muscular tissue is w&nting. Elastic tissue is also 
present. 

In the second variety, which is much rarer, the changes arc 
more profound, and little resemblance to tlie normal gland is 
eeen. The gland tissue is altogether atrophic. The alveoli 
are not cum])resEed or flattened so much as shrunken. The 
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epithelium, wliieli may fill the alveoli or surround a lumen, takes 
the stain very badly, anil U evidently degenerated in a marked 
decree. The stroma, which occupies nearly the (vliole field, shows 
bundles of fibres, often massive, which interlace in a most 





Fw. ■(2. A iiiiiTipfli'ippic M^lir^ri hiki'ii fmni iiinnlimi iif IJBSUO 
•d Ity n iiioreelloiniMit proatati^uiomy. Tim otilm-gvaient wns 
exceed in(;1y lough and ■bowednofcigiiHofonoiiiHiulatioo. Tli« darker 
WAV; bundJos are cumposed at plain muiolo fibre. Tlie lighter 
•taining material U flbrous tissue. Thu romuins of siirunken glau- 
dular alveoli are to bo aeea. 

intricate manner. Proper staining shows these bundles to consist 
of muscle fibre, which is thus demonstrated to form a large 
proportion of the growth. Signs of inflammation are as wanting 
in this as in the other form, and it lias not been possible to 
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demonGtra,tG anything at all approaching scav tissue. It is possible 
that these two varieties of the non-encapsiiled form are only the 
extremes of a similar process, since the intermediate forms seem 
to esist and to show varying amount of "jlanJ tissue and stroma. 




Fio. 13. A MgittHi »ecliua vt h bBaclder nad prostate obtaiuod 
in the put- mortem I'uom, Tlie wtiulu gland, with the exception 
of the part below tlie ejaoulntor}- ducts, baa undi^rgoQe a patho- 
logical change. The alfeatfd portion of the gland ia denser tbun 
normal, but does nut slion the yeltow-white tomoura to the sama 
extent as the encapsuled form of enlurj^mnent. There is very little 
indication of a msia external envelope. An attvmpt was made to 
shell out the tumour, but biled on account of the want of encap- 
aulotion. The alterations in the surrounding parts are the same us 
are met with in the encapsuled form. (Mntural size.) 

There is considerable difUculty in stating what arc the naked 
eye appearances of the prostates from which these two varieties 
have been removed, and no opportunity has occurred of ex- 
amining such a case after prostatectomy. If recourse is had 
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to po«t-mort«m specimens some light is gained. It ia not 
unusual to meet with cases of prostatic enlargement of moderate 
diraeusioD and slight intra-vesieal projection, in which the eut 
surfaces »liow white or yellow areas such as have heen described 
as occurring in tlie early stages of the adenomatous variety. The 
gland seems more evenly affected, and there is little or no sign of 
cncapBulation. There may be a small enucleahle mass in some 
cases, but there is no sign of the formation o£ any circumferential 
'main caieule'. The eut surfaces of some o£ the fragments 
removed from prostates by morcellement show similar yellow and 
white areas, and occasionally small enucleable tumours. It is 
possible, therefore, that the n on -en capsuled forms are of the 
same nature us the encaiisuled, but the encapsulation has become 
more complete in the latter, because there has been a more 
rapid growth of certain of the tumours, while in the non-en- 
capsulcd variety the change has affected the whole gland to the 
same degree. 

An examination of a large series of prostates would seem to 
support this view. It is possible to place at one end of the 
series a distinctly eneapsuled tumour, and at the other a distinctly 
non-en capsuled enlargement, and yet to till the space between 
these two estrcmea with giiulually changing forms. The non- 
encapsuled forms may be, perhaps, likened anatomically to the 
diffuse adenomyoma of the uterus, in which the myometrium 
may be, for wide extents, the seat of a glandular growth arising 
in connexion with Wultliau tissue. 



CHAPTER V 

BACTERIOLOGY 

THE URINE 

For the purposes of this investigation the urine was drawn 
off into sterile test- tubes with the utmost care, and on fourteen 
occasions a bacteriological and a cytological examination was 
made of the deposit. In every instance the prostate from 
these cases was also subjected to a complete bacteriological 
investigation. It will be seen that pus was only present in 
six out of fourteen specimens which were examined^ and in 
these six the bacillus coli was obtained in five instances and 
the staphylococcus albus twice, while the bacillus coli was found 
twice apart from the presence of true pus in the urine. The 
staphylococcus albus was isolated from the urine on five occasions^ 
and was twice associated with the presence of pus. It is of 
interest to find that two organisms of such totally different 
pathogenicity as the bacillus coli and the staphylococcus albus 
should be present in almost an equal number of cases, and 
that the organism of low virulence should be accompanied by 
the presence of pus in the urine in two cases as against five in 
which the colon bacillus was found.^ Although this bacillus 

^ In all coses as much as 5-10 cc. of urino were added to culture tubes of 
McConkey's bile salt medium, and incubated anacrobically at -12° C, while 
two or three loops of the urinary deposit were used for the aerobic cultures. 
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(B. coli) attains such a high degree of virulence under certain 
conditions^ and may rapidly lead to the death of the patient — as, 
for example, in peritonitis— yet in the urine it may usually be 
regarded as an organism of low pathogenicity. In some 
instances it is not even associated with the presence of pus ; two 
examples of such a condition have been already quoted in the 
present series.* Considering the frequency with which this 
organism occurs in human urine, one would have surmised that 
it would have been found more frequently than these results 
have proved to be the case. It would not be unnatural to 
suppose that the prcFcnce of this organism in the urine in cases 
of enlarged prostate gland would hinder the progress of a case of 
prostatectomy, and might even lead to a fatal issue^ but it is 
probable that this unfortunate circumstance only occasionally 
occurs at the present day. 

The cultural tests of the colon bacilli which were isolated in 
all these cases were fully investigated. In every instance the 
organism labelled as the colon bacillus gave the following 
reactions : — It was Gram negative, formed reddish colonies on 
Drigalski and Conradi's medium, produced indol in twenty-four 
hours, formed gas in glucose gelatine without liquefaction of the 
medium, acidified and clotted milk, acidified and produced gas 
in lactose, mannite, and McConkey^s medium, the last-named 
under anaerobic conditions at 42** C. Numerous other tests were 
also applied, but positive results with those referred to were 
regarded as essential. The only noteworthy points to be 
especially mentioned arc that the colon bacillus in the urine 
usually shows exceptionally well-marked beading (specimens 
staincil with Leishman*s stain are often quite remarkable), and 
that it usually takes much longer to clot milk than when 
obtained from many other pathological sources. 
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TABLE I 

To Show the Results of the Bacteriological Examination 
OF the Prostate Gland and Urine in Fourteen Cases 
OF Prostatic Enlargement. 



No. 

of 

Case. 



1. 



2. 



3. 



o. 



6. 



7. 



Nature of 
Tumour. 



Adenoma. 



Fibro- 
Adenoma. 



Cystic 
Adenoma. 



Cystic 
Adenoma. 



Adenoma. 



Adenoma. 



Adenoma. 



Prostate. 



a. Cytologiad 

Examination of 

Exudate. 



Few fiiio'y 
granular poly- 
nuclear cells 
seen. Largo 

vacuolated cells 
numerous. 

Ditto. 



b. Bacterio- 
logical 
Examination 
oj Tumour, 



B. coli ; 
a st repto- 
coccus. 



B coli ; 
a diplo- 
coccus. 



Ditto. 



Ditto. 



Nomilkyfluid 
seen. 



Few finely 
granular poly- 
nuclear colls 
present. Large 
vacuolated cells 
numerous. 

Ditto. 



Staphylo- 
coccus al- 
bus. 



Staphylo- 
coccus al- 
bus. 

Sterile. 



Staphylo- 
coccus al- 
bus. 



B. coli. 



Urine. 



Cytological 

Examination 

of Deposit. 


Bacteriological 

Examination 

of Urine. 


— 


Sterile. 


Pus cor- 
puscles very 


B. coU. 


numerous 
and also 




Gram nega- 
tive bacilli. 




lied blood 
corpuscles 
and a few 
leucocytes. 


Staphylo- 
coccus al- 
bus. 


Pus cor- 
puscles nu- 
merous. 


Staphylo- 
coccus al- 
bus. 


Pus cor- 
puscles nu- 
merous. 


B. coli. 


Red blood 
corpuscles 
and a few 
leucocytes. 


Staphylo- 
coccus al- 
bus. 


Fete finely 
granular 
polynuclear 
cells pre- 
sent. 


B. coli. 



86 



BACTERIOLOGY 



TABLE I (couiittued) 



No. 

of 
Case. 


Nature of 
Tumour. 


8. 


Adenoma. 


9. 


Adenoma. 


10. 


Cystic 
Adenoma. 


11. 

i 
1 


Adenoma. 


1 
1 


Fibro- 



13 



Adenoma 



Fihro- 
Adonoma. 



U. 



Fibro- 
Adenomtu 



Prostate. 



a. Cyiological 

Examinafion of 

Exudate. 


b. Bacterio- 
logical 
Examination 
of Tumour. 


Ditto. 


Staphylo- 




coccus al- 




bus. 


— 


Sterile. 


Few finely 


B. coli. 


IL?ranular poly- 




nuclear cells 




present, also 




large vacuolated 




eel Is, Gram nega- 




tive bacilli and 




Oram po.sitivo 




cocci. 






Stapliylo- 




coci-us al- 




bus. 


Few finely 


Staphylo- 


granular poly- 


coccus al- 


nuclear cells 


bus and ci- 


seen ; large 


trous. 


vacuolated cells 




numerous, cocci 




also present. 




Finely granu- 


Staphylo- 


lar polynuclear 


coccus al- 


cells very nu- 


bus and a 


merous. Large 


streptococ- 


vacuolated cells 


cus. 


also present in 




large numbers. 




Ditto. 


Sterile. 



Urine. 


Ciftological 


Bacteriological 


Examination 


Examination 


of Deposit. 


of Urine. 


_ 


A diph- 




theroid ba- 




cillus. 


F i n «' 1 y 


B. coli. 


granular 




I>oly nuclear 




1 cells pre- 




sent. 




Pus cor- 


B. coli. 


puscles nu- 




merous, also 




large beaded 




bacilli. 




Pus cor- 


Staphylo- 


]>uscles pre- 


coccus al- 


sent. 


bus. 


Few finely 


Staphylo- 


g ranul a r 


coccus al- 


I>olynuclear 


bus. 


cells pre- 




sent. 




No cells 


Sterile. 


present in 




centrifuga- 




lized urine. 




Pus cor- 


B. coli. 


pUMcles nu- 




merous, also 




epithelial 




Cells. 
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TABLE II 



To Siiow THE Results of the Bacteriological Examination 
OF the Prostate Gland in Fourteen Cases of Prostatic 
Enlargement. 

(No bacteriological examination of the nrino was mado in those cases.) 



No. 

of 
Case. 


Nature of 
Tumour, 


Pbostate. 


a. Cytological Examination 
of Exudate. 


h. Bacteriological 
Examination of Exudate. 


1. 


Cystic 
Adenoma. 


Few finely granular 
polynuclear cells present, 
also endothelial an<l epi- 
thelial cells and Gram 
l)ositive cocci. 


Staphylococcus albus. 


2, 


Adenoma. 


Finely granular poly- 
nuclear cells abundant. 
Endothelial cells scarce. 


Staphylococcus albus, 
aureus, citreus, and a 
diplococcus. 


3. 


Cystic 
Adenoma. 


Small mononuclear 
cells only. 


A new pathogenic ba- 
cillus. (See text.) 


4. 


Myo-fibroma. 


No milky fluid present. 


Sterile. 


5. 


Adenoma. 


Few finely granular 
polynuclear cells and 
large vacuolated cells 
present. 


Sterile. 


6. 


Adenoma. 


— 


Sterile. 


7. 


Adenoma. 


Few finely granular 
polynucloarcellspivsent ; 
mononuclear cells abun- 
dant. 


B. c(»li ; a diplococcus. 


8. 


Adenoma. 


Ditto. 


Staphylococcus albus. 


9. 


Adenoma. 


Ditto. 


a streptococcus. Pro- 
teus vulgaris. 


10. 


Adenoma. 


Largo mononuclear 
cells seen in film prepara- 
tion and a few finely 
granular polynuclear 
cells. 


Staphylococcus albus. 

,, aureus. 
Intermediate coccus. 
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TABLE II {coHtinual) 



No. 

of 

Ccue. 

11. 
12. 

IS. 

14. 


Nature qf 
Tumour, 

• 


Prostfate. 


a. Cfftological Examination 
qf Exudate, 


b. Bacteriological 
Examinaiion qf Exudate. 


Adenoma. 

Spheroidal 

celled 
Carcinoma. 

Adenoma. 
Adenoma. 


Ditto. 

No milky fluid present. 

Small and large mono- 
nuclear colls seen. 

Finely granular poly- 
nuclear and mononuclear 
colls were numerous. 


Staphylococcus albus. 
J J aureus. 

Sterile. 

Staphylococcus albus. 
,y aureus. 
Intermediate coccus. 

Staphylococcus albus. 



The remlU of a bacteriological examifialion of the pro»iaie gland 
and urine, which have been recorded in the above fables, are as 
follows : — 

TABLE I 

(Same cases.) 



Pbostate Gland : — 

Gases. 

Sterile 3 

B. coh 2 

B. coli and a diplococcus . . 1 

B. coli and a streptococcus . . 1 

Staphylococcus albus .... 5 
Staphylococcus albus and a 

streptococcus 1 

Staphylococcus albus and sta- 
phylococcus citrous .... 1 



Urine : — 

Cases. 

Sterile 2 

B. coli 

Staphylococcus albus .... 5 

A diphtheroid bacillus ... 1 



TABLE II 

Prostate Gland: — 

Cases. 

Sterile 4 

Staphylococcus albus 8 

Staphylococcus albus and other cocci ....«,. 4 

B. coli and a diplococcus 1 

A new pathogenic bacillus 1 

A streptococcus and proteus vulgarin 1 
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THE PROSTATE OLAND 

Film preparations of tlic turbid Htiid whiuli exudes on cutting 
into the large majority ol enlarged prostate glands show in 
most instances a targe number of Unely granular polynnclcar 
cells, and also large and small non-granular mononuclear cells. 
The large mononuclear cells usually show numerous coarse 
vacuoles. Masses of pavement epithelial cells are constantly 
present, and occasionally a very few coarsely granular eosino- 
phils.* The milky appearance of the pi-ostatic fluid is said 
to bo due to innumerable refractilu particles composed of 
lecithin. If lilm preparations are made of the fluid obtained 
from prostatic adenomata and stained with Scharlaeh R., it 
will be seen that a certain number of these particles consist 
of fat ; the majority, however, will not react to the fat stains. 
In some instances, film preparations of the fluid have been made 
and fised in formalin vapour before drying, and then stained for 
twenty-four hours with Seharlach K. On such occasions large 
and small fat droplets were seen in the large mononuclear cells 
and some of the finely granular polynuelear cells also contained 
fat droplets. A small projiortion of lar;i;e cells containing 
prominent granules which do not stain with Seharlach R, are 
always present. It is probable that these are vacuoles which 
originally contained fat, because clear spaces are seen in the 
majority of the cells which also contain fat droplets. In some 
instances, of course, the retractile grannies, which are abundant 
in prostatic fluid and which are not fat, may have been taken 
into the interior of the cells, serving as an example of phago- 
cytosis. Amyloid bodies are present without exception. 

Micro-organisms were only seen in the stained film preparations 
of the prostatic fluid on three occasions. I have never seen any 
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prostatic casts whicli reeemble renal caste, and others appear to 
have obtained similar results, for, as Emerson says, 'We have 
aekeJ those who have examined many hiindri-ds oE specimens, 
and they have never seen one' ' 

The only instances in the pri'scnt eeries in which I failed to 
obtain any of this milky fluid wore in one case of carcinoma oE 
the prostate, in one instance of an adenomatous growth, and in 
one example of a myo-fibromatoiis tumour. In the last mentioned 
case the gland was so hard that it could only he removed in 
fragments, and the pieces consisted of little moi-c than fihro- 
mnscolar tissue {see Fig. 42). 

One of the most interesting facts concerning the cytological 
study of the prostatic fluid is that there is nearly always 
present a fair proportion of finely granular polynuclear cellfl. 
These cells are only seen in very minute numbers in the connec- 
tive-tissue framework of prostatic tnmoure, hut are nsnally 
present among the debris in the gland spaces in large numbers. 
It appears from a study of numerous sections of enlarged 
prostates that the finely granular polynuclear cells are seldom 
seen beyond the limits of the basement membrane of the gland 
spaces, except in the region of the prostate adjoining the bladder 
or urethra. In all of the so-called prostatic adenomata, and also 
in the normal prostate glands of children and adults which 
I have examined, collections of lymphoid cells are present. In 
some instances these collections of cells occupied a large area of 
the sections, in other instances the exact opposite was met with. 
Ou the other hand, plasma cells, which are so commonly found j 
in chronic inflammatory processes, are extremely scarce, often j 
absent. Coarsely granular eosinophils are occasionally seen^fl 
hut arc always very few in number. Small or large giant I 
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lave not been met with. In fact, there is very seldom 
much or any evidence of chronie inflammation. The collections 
of lymphoid cells already referred to are not confined to the 
prostate gland; the normal thjroid by no means rarely contains 
eimilar deposits, and adenomata of the thyroid also. These 
collections of lymphoid cells arc met with in the prostate glands 
of yonng children, and are quite as well marked here as in the 
adenomatous tumours of elderly men. This is very strony 
evidence, therefore, that they arc not in any way related to 
inflammatory processes. 

HACTKllIOLOfiV 

As soon as the tumour was removed it was sent to the 
laboratory, the surface was then smeared with a hot knife, and 
a small piece of the gland was cut out with sterile instruments 
and dropped into a culture tube. A culture was also obtained of 
the fluid already referred to. Sections of the tumour for bacterio- 
logiciil purposes were always made as far distant from the urethra 
as possible. Aevobie and anaerubic cultures were made in many 
instances, and in some eases blood-agar plates were inoculated 
with the prostatic fluid, but all attempts to isolate the gonococcus 
were unsuccessful. This is an important fact, owing to the view 
held by certain observers. It will be seen from the accompanying 
tabic that the staphylococcus albus was the commonest organism 
isolated from proslatic tumours (fourteen times), while the colon 
bacillus was isolated on five occasions. A new organism, which 
has already been described in the Joiiriial of Hyg'ime} was obtained 
in one case. This bacillus in a few respects resembled the 
ordinary type of colon bacillus, and in other ways the bacillus 
typhosus. It was highly pathogenic to guinea-pigs. It is quite 

' Leunanl S. Dadgcon, 'A new Patliogeiiio Bncil]u!i isuluted rruuj the 
ProaUts Glnnc],' Joufurd <if Uj/gime, Julf, lODC. 
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certain that the preticiicc of the colon bacillus in the urine has 
only a slight relationship to the presence of this organism in the 
prostate. The white staphyloeocci, which have been isolated in 
BO many of these cases, have been gnbjected to a detailed 
investigation on the lines proposed by Mervyii Gordon, and the 
results will be published in full at some future date, bnt suffice it 
to state here that many strains of white staph ylocotci have been 
isolated which differ widely, but are all grouped together under 
the term staphylococcus albus. 

It may be ol' interest to refer to the presence of the mierococTUs 
neoformans oE Doyen in prostatic and other tumours. This 
organism was described by Doyen, in 1901, as occurring in simple 
and malignant tumours, and when inoculated into animals gave 
rise to neoplastic formations. Doyen specially advocated the use 
of a certain medium for the cultivation of this coccus, namely, 
' bouillon de mamelle de vache.' I have not isolated this 
organism in any of the cases recorded here, but the special 
medium which Doyen recommended was never employed. This 
coccus, however, grows well on all the ordinary media,' and it is 
unnecessary to use the special medium which he suggested. 
Dr. Paine found the micrococcus neoformans present in eleven 
out of forty-four new growths which he examined, but there was 
P case of prostatic tumour amongst this series,* 



CONCLUSIONS 



ri. It appears from a bacteriological examination of tumours 

t the prostate that micro-oi^nisms cause a certain amount oE 

lammation, which produces enlargement of the glandj but; 



? Leonard S. Dudgoon und E. V. Dunkley, ' TLe HicrQcoccui Maoformiuia,' 

nolo/Hvpinur, Jnnunry, 1907, 
r Alexander Pnlne nnd D. J. Horgin, 'Value of n Sorum (Doyen's) in 

» of Halignant Disonae,' Med. air. IVatu., 1906, vo\. Ixxxix. 



bactp:iiiology 93 

bacterial infection is a secondary event, and similar to that which 
so often occurs in tumours elsewhere in the body. 

2. That a bacteriological examination of the urine may throw 
little or no light on a similar examination of the prostate. 

3. There is no evidence to support the view that enlargement 
of the prostate gland, such as is referred to in the text, is of 
a gonorrhoeal origin. 




ETIOLOGY 



The eliotogy of tlit^ enlargement of the prostata; is etiil un- 
settltil, and will most probably remain so until tlic causation of 
tumours in general is determined. From histological investiga- 
tion there appear at the extremes two forms, viz. the glandular, 
forming enucleable tumoui-s, and the fibre- muecular glandular, 
forming an enlargement which does not admit of enucleation, 
but these, though widely different in stnicture, seem to be linked 
together by intermediate forms. 

Many theories have been ydvanced, some arc based on what 
apjwar tu be reasonable grounds, while others are founded on 
erroneous histologieal observations, or have at least a very small 
basis of solid fact. They may be onumeraled as follows :- — 

1. That it is due to a senile fibrosis. 

2. That it is due to sexual exeess. 

3. That it is due to uiigratified sexual desire, 

4. That it is due to an attempt on the [art of nature to 
counteract the pouching of the bladder due to degeneration of 
the muscle. 

5. That it is due to perverted action of the testes. 
(5. That it is a change noimal to advancing years. 

7. That it is due to a chronic inflammatory process. 

8. That it is caused by a septic catarrhal process. 
J>. That it is a neoplasm. 

It will be seen that some of these theories attempt to give 
a reason fur the disease without an\- siiec'iul reference to the 
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oE the enlargement, while otht-rs attempt to supply 
a reason for the enlargement and an esjtlanation of the morbid 
histology. The first takce it for granted that the change is of 
a tibrous nature, whereas suth a change is very rarely found. 
Nos, 2, 3, 4, 5, and 6 supply a reason for the enlargement 
without diseussing the nature of the enlargement. Nos. ", 8, 
and 9 are the theories which are best su]iported by facts, and will 
therefore be considered here. These latter, for the most part, 
admit the histological appearances described in Chapter IV, but 
differ as to the interpretation to be placed on these appearances 
and as to their actual nature. 

TieoTi/ 7. This theory, for which Ciechanowski is largely 
responsible, states that the disease is due to a chronic inflammatory 
pmec£s affecting hotb stroma and gland epithelium, set up by 
organi.'^ms which have gained entrance to the gland at some 
antecedent date. It has been suggested that the gonoeoecns 
may be the infecting organism, but it is admitted that the proof 
of this is wanting, Whatever the agent may he, it is lield that 
a chronic inflammatory process leads to oicatritial contraction of 
the stroma. The results differ according to the position in which 
this cicatrical contraction is most marked. If the disease attacks 
the circumferential portions of the organ, the contraction of the 
scar tissue causes atrophy of the glandular alveoli, with the 
I'eeult that a small hard atrophic prostate ensues. If, on the other 
hand, the contraction takes place near the urethra, that is in 
the neighbourhood of the gland duets, these latter are constriutcd. 
This alone, it is held, would lead to a dilatation of the gland 
si)aces, but its effects arc enhanced by the inilammaticii found 
existent in the epithelium. 

The dilEculties of accepting this view of the causation of 
prostatic enlargement are as follows : — 

The danism causing the chi'onic iiilliimnjation, if if he 
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gonorrhoeal, must, from the history of many cases, liave lain 
dormant many years. Many patients witli enlarged pioetates 
have had many children, and their wives have shown no signs o£ 
gonorrhoea! infection. If some other bacteria are considered 
to be the cauBe, it must be shown that those which arc found 
in the enlarged prostate are capable of setting up such an 
inflammatiun. 

In the case of the encapsuled tumours, it was shown on p. 71 
that the appearances of the mieroscopic sections may differ hut 
little from those of the normal prostate ; the form of the alveoli, 
the plications of the wall, and the nature of the epithelium are 
all similar to those found in the normal gland. The chief 
differences are : some varying dilatation of the gland spaces 
combined with a flattening of the epithelium, or a shedding of 
the epithelium and the signs of a catarrhal inflammation. The 
stroma may be altered in (|uautity, but the normal constituents, 
viz. Ilbrous, muscular, and elastic tissue, are present. Nowhere 
are there any evidences of masses of fibrous tissue either in the 
nialving or in tl e j erfect form. 

The third reason iga nst accepting the chronic inflammatory 
theory is to be fo ind u the encapsulation of the tumours. This 
encapsulation i ijlaned as taking place from the increase in 
size of the utl^ ng portions of each alveolus, due to cystic 
dilatation, and to the tumours thus formed, because they are not 
believed to be tnie adenoma, the name pseudo-adenomata is 
given. If such encapsulation can take place as the result of 
a retention dilatation, sueh a process is eonlined to the prostate; 
cystic dilatation does not lead to encapsulation in other organe. 
The cyst* in chronic interstitial mastitis, for instance, to which 
the prostatic process has been compared, certainly cannot be 
be shelled out. 

Another objection to (be olistnu.-tion hy|totheKis is again to be 
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found in the want of proportion between the size of the tumour 
and the amount of dilatation of the gland spaces. 

The normal transverse diameter of the prostate is 36 mm., and 
the vertical 30 mm. The measurements of the tumour shown 
in Fig, 60 were 9-5 cm. and 6-5 cm, reepectively. The increase 
in size to be accounted for, therefore, may be very conBiderable, 
If such increase in size is simply due to cystic dilatation there 
should be some relation between the size of the tumours which 
are enucleated and the amount of dilatation present in the 
glandular spaces. As a matter of fact this relation does not 
obtain, and in some of the largest tumours the glandular alveoli 
are of normal size and show intra-alveolar processes, and the 
epithelium is unaltered, certainly not flattened. In the small 
tumours^ on the other hand, which may not much exceed the 
normal prostate in bulk, cysts o£ such a size as t« be easily 
tecofjnized by the naked eye are fretjuently found. It may he 
said that it would be impossible to judge from the inspection of 
a series of microscopic sections whether the tumour from which 
they were taken was of a small or large size. 

Even in the fibro-myomatoos forms, evidences of a chronic 
inflammation are wanting. The glandular elements are atrophied, 
but appropriate stains always show large masses of muscle tissue 
even in those areas which appear hy ordinary stains to he fibrous. 
In certain cases, indeed, the amount of muscle tissue in such 
epecimens exceeds that of the fibrous. The areas of small round- 
celled -in filtration, which were sup|iosed to I)e evidence of the 
commencement of a cicatrizing inflammation, have been shown to 
be of a non-inflammatory nature, and, what is more, to be present 
in normal prostates, and in the prostates of young children. The 
small round cells are lymphocytes, and the presence of groups 
in the normal gland may be viewed as representing foci of 
lymphatic tissue such as occur in most of the viscera. 
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Theory 8. This states tliat a catarrhal inflammation is set np 
by micro-organisms which gain entrance to the prostate Erom 
the urethra. The reeultin^ inflammation causes a desquamation 
oE the epithelium, with a conse<iueDt blocking of the lumen and 
the retention of the glandular products. In its favour may be 
quoted the fact, that the urethral mucous membrane is full of 
crypts and plications which would readily retain such organisms, 
and also the fact is shown on p. 85 that from most prostatic 
tumours micro-organisms can be eidtii'ated, and that many 
glandular alveoli show signs of inflammation. Inflammation 
of bacterial origin is required to explain the enlai^ment, and 
this compels the assumption that a large pro|K)rtion of bladders 
and urethrae are infected at some date antecedent to the com- 
meacement of the enlargement of the prostate, ;io(1 that infec- 
tion must have taken place between forty and fifty years of 
age, long before signs of prostatic enlargement were discerned, 
and before any catheter had been passed. Such an infection, 
moreover, must produce no symptoms in itself. This theory, like 
the last, depends upon cystic dilatation to accoimt for an increase 
in the size of the organ, and for the encapsulation of the tumours. 
The difficulty of accepting this explanation as adequate is again 
encountered here. 

Theory 9. The last view, which is largely held by the French 
school, attributes the enlaigeraent of a prostate to a new growth. 
The cause of the new growth is as unexplained as that of new- 
growths arising in other parts of the body, and may be due to 
an irritation, which may itself be due to micro-organisms. This 
is, however, totally different from saying that the enlatgement of 
the organ is directly due to a chronic or acute inflammation. 
The facts in favour of the neoplastic origin of the growths are :— 

(1) Presence in most cases of enucleable tumours. 

(2) That microscopic sections of completely encapsnled tumours 
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e in maay instances tardly distinguislialilc from the normal pro- 
static tissue as regards the shape and size of the glandular alveoli, 
and the proportion of muscular fibre;! and elastic tissue in the 
stroma. It is true that cysts are not uncommon, but such cyst« 
are (.'ommonly met with in tumours which are universally admitted 
to be neoplasms, such, for instance, as the cystic Hbro- adenomata 
of the breast. In fact, the tumours under question differ no more 
in structure from the normal prostate than do many other 
adenomata from their parent or^fan. Fibro-adenomata of the 
breast show a great variety in the relative amount of fibrous 
and glandular tissue, as well as in the amount of dilatation of 
their alveoli. It is thus easy to account for those cases in which 
tumours consisting almost entirely of gland tissue, on the one 
hand, and tumours almost entirely made up of stroma, are 
enucleated from the same prostate. JIany tumours enucleated 
ai-e compound in nature, that is, made up of small tumours 
which are themselves also enuclcabJe. A parallel to this is 
found in the case of the thyroid, in which such compound 
tumours are also met with. Demonstration of the actual forma- 
tion of new glandular alveoli has been as stoutly insisted on by 
some obscrvei-s as it has been denied by others. The argument, 
it seems, is of very little value, and it is doubtful if such growth 
has ever been demonstrated in adenomata in other organs. It 
would certainly be extremely hard to say whether au alveolus is 
new-formed or belongs to the parent gland, since in adenomata 
the gland tissue must, from the nature of the groirth, closely 
resemble the old stock, but the fact that in some greatly enlarged 
prostates the normal structure is maintained throughout proves 
that there must have been au overgrowth of the glandular 
tissue. 
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CONCLUSION 

The neoplastic theory accounts satisfactorily for the observed 
facts found in most cases of enlargement of the prostate. Those 
eases in which no enucleable tumours are produced^ and in which 
gland tissue Is for the most part wanting, offer a difficulty, but 
this difficulty cannot be surmounted by invoking a chronic 
inflammatory process, for the simple reason that there are no 
signs of such a pre cess in histological sections. The presence of 
desquamated epithelial and of polymorpho-nuclear cells in the 
glandular alveoli is due to a secondary infection of a pre-existing 
tumour. 



CHAPTER VII 



DIAGNOSIS 



CLINICAL SYMPTOMS 



It is no easy matter, on account of their insidious nature, to 
say with certainty when symptoms first appear. It is therefore 
equally difficult to make a definite statement as to the time at 
which the disease first starts; but it is fairly certain that a con- 
siderable interval must elapse between the onset of the disease 
and the appearance of the first symptom. Most patients come 
under treatment between the ages of sixty and seventy-five, and 
a good many between fifty and sixty. The disease is rare before 
fifty, and very rare before forty. 

The enlargement gives rise to a train of symptoms which are 
usually painless until late in the disease, unless infection of the 
urinary tract or acute retention occurs. It is very necessary to 
distinguish between symptoms due to enlargement of the prostate 
and those due to enlargement of the prostate complicated by 
cystitis. 

The patient at first, without perhaps being aware of it, passes 
urine at more frequent intervals, but in course of time he finds 
that he must make some arrangement in his daily routine so as 
to be in the position to micturate, should he feel the inclination. 
He has to choose a lavatory compartment in a train, and finds 
he cannot with comfort sit out a long theatrical performance or 
concert. In addition to this desire for frequent micturition, 
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a difficulty of starting the act is noticed^ and occasionally this is 
the first symptom to attract attention. There then comes 
a time when the patient has to rise at night to empty his bladder. 
At first this is only occasional^ but it soon becomes a matter of 
routine. The calls to micturition become urgent^ and must be 
quickly obeyed. The flow of urine is slow, weakly projected, 
and subject to intermission, while straining does not improve 
matters. Dribbling from the meatus often occurs after the act 
is apparently ended. The last phase is that of retention^ and in 
a certain number of cases it persists. An attack of retention is 
occasionally^ however, the first symptom ; it may yield to treat- 
ment or remain permanent. Again, before the stage of retention 
is reached^ the frequent micturition may become so distressing 
and sleep so interrupted that the aid of the catheter is sought. 

Such are the usual symptoms, but they are not all met with 
in the same individual, either in the same order of occurrence or 
in like degree. Many patients never sufEer from more than 
a little increased frequency^ and die without being seriously 
incommoded by their trouble. 

The symptoms will now be considered in more detail. 

Increased frequency of micturition. This is usually the first 
symptom of the disease, and is at first so slight as to escape the 
patient^s recognition, and its presence may only be elicited by 
careful questioning. Even when it occurs at night, provided it 
is not too frequent, but little notice will be taken, and it is only 
when sleep becomes seriously disturbed that advice is sought. 
The passage of a catheter before retiring to bed will usually 
give an undisturbed night^s rest.' The next phase commences 
when micturition becomes so frequent during the day that relief 
is sought by the passage of a catheter in the morning, and by 
this means the day is passed in comfort. A time may then come 
in which the calls to micturition are complicated by extreme 
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ai'gency, and any delay in reaimndiuf;' to the call causes nnicU 
pain and even an involuntary jtassage of urine. Under these 
conditions the jiatieat will often be found to pi-actise self- 
catheterizatiun at frefjuont intervals, and yet gain but little peace 
or freedom from diseomfort, 

iw* of /lower of propuhwii. This i^ met with when the disease 
is fairly well marked. The urine is no longer expelled away 
from the body in a strong, steady stream. A voluntary muscular 
eSbrt to remedy this condition is only partially guccessful. Later 
on, the power of prajection becomes still more feeble or is lost, 
and the stream fulls almost vertically to the ground, so that 
it soils the clothes or bl^ots of the patient. In extreme cases the 
urine comes in drops and driblets, and voluntary effort, instead 
of improving matters, may only arrest the flow. 

InUrmitleHl rnktui-Uiott. By this is meant sudden arrest of 
the stream during the act of micturition, followed possibly after 
a moment or two by its re-establishment. This symptom is not 
a very frequent oceurrenee, but when met with it is usually 
somewhat late in the disease. 

mfficiiUy in starting mkiuritiou. This may be the first, cr at 
any rate an early symptom, but usually it attracts attention at 
a somewhat later period. The patient who has felt a desire to 
micturate finds that, when he has made all his preparations, the 
urine will not flow, and some minutes may even elapse before the 
urine is expelled. Such a patient will enter a urinal, make all 
his preparations, but before be has commenced to empty his 
bladder younger and more forttmate individuals will have 
entered, performed their business, and departed. 

UrihhUng at the end of mietitniion. This is a late symptom. 
"When the act has apparently finished more mine is found to 
flow slowly from the meatus. This may happen almost imme- 
diately after the cessation of urination, and if so is not accom- 
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panied by any unpleasant results. In other cases it does not 
occur for an appreciable interval, and tlie patient may have 
adjusted his clothes and be on the point of proceeding' on his 
way when urine again flows and soils his underclothes. 

Inal/tlUy io completdy empty ike bladder. Urine that remains 
in the bladder after a vnhintary act of micturition is termed 
residual urine. About the time that nocturnal micturition 
becomes a feature in the disease, the passage of a catheter will 
show some amount of residual urine, but there does not seem to 
be any constant relation between the frequency of micturition 
and the quantity of such urine. The amount found varies within 
great limits. It may be only a few drachms, or amount to many 
ounces, in fact no line can be drawn between the state in which 
residual urine exists and retention begins. The presence o£ 
residual urine in it-self produces no symptom except in so far as 
it causes the bladder to become more quickly distended. On the 
whole the tendency is for the amount to increase, yet many 
patients seek advice and are submitted to operation in whose 
cases it never reaches any considerable quantity. The mere 
existence of residual urine seems to produce little harm provided 
it is not so excessive as to cause an ai-tual distension of the 
bladder wall. Should, however, the bladder become infected, 
the presence of residual urine is very serious. If cystitis develops, 
the bladder, provided it can get completely rid of foul urine and 
is helped by urinary antiseptics, can overcome the disease and 
return to a healthy state ; but if the organ cannot totally exi)el 
its foul contents, it has difficulty, even if helped by drugs, in 
taking on a healthy action, since the urine secreted by the 
kidneys in the intervals of mictuiition, will at once become 
infected by the urine remaining aft«r the last act of expulsion. 

Ret-entioH. As was stated in the general view of the symptoms, 
retention may be the first symptom noticed by the patient, or it 
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may be tlie last of a ionj,' train of symptoms. When once it 
lias occurred it may remain permanent, or it may pass oS and 
not recur for a number of years, or it may yield to treatnieat to 
appear again at more and more frequent intervals. The physical 
signs of retention are, as a m\c, obvious enough, but the subjec- 
tive symptoms may be very slight, and a distended bladder may 
be found when least suspected by the patient. 

It is usual to draw a distinction between a state in which 
residual urine exists and that of retention, and to a ceiiain 
degree this distinction is just. One patient may, after mic- 
turition, have 16 ounces of urine still remaining in bis bladder, 
which urine would by one observer be called residual. In another 
ease the bladder by palpation is found to form a fair-sized 
abdominal tumour, although the patient makes no complaint 
that he is unable to pass his urine. Such a condition would bt' 
called by some an incomplete retention. On the other hand, all 
observers would diagnose retention in a case of a patient who 
came complaining of great pain and great desire, but of inability 
to pass his urine. A distinction is sometimes drawn by saying, 
that the presence of residual urine is the result of inability of 
the bladder to empty itself, though it can expel a certain amount 
of its contents, while retention consists in a total inability to get 
rid of any urine by a voluntary effort. 

lueontinmce. lu speaking of incontinence it is necessary to 
be careful to define what is meant by the term. If by inconti- 
nence is meant paralysis of the sphincter muscles, so that the 
bladder is unable to retain any urine, then incontinence of urine 
in prostatic enlargement must be very rare indeed. If, on the 
contrary, constant and almost involuntary passage of small 
quantities of urine is understood, then incontinence is not 
uncommon. This condition is tantamount to a frequent mic- 
tarition in which the impulse is so great that it can hardly be 
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controlled by the will, and is most commonly met with after 
infection of the urinary tract. 

Overflow. This term should be reserved for that condition of 
unrelieved retention in which urine dribbles away as a result 
of over-distenticn of the bLidder. Muscular contraction is not 
involved in the act. It is a passive escape of urine favoured by 
the patulous condition of tbe internal meatus, and is not of 
frequent occur lenee. 

Micturition in vniitunl poHnret. It is found by some patients 
that, while they are unable to micturate standing;, success 
attends their efforts when they place themselves in the knee- 
elbow position. 

Pain. This is not. a prominent symptom unless some com- 
plication is present. There may be a sense of weight or 
nneasinese in the perineum, but this rarely amounts to pain. 
There is no doubt that the prostatic enlargement produces 
a feeling o£ ill-defined discomfort, and some patients after ]Jro- 
statectomy remark, that they are conscious of a sense of light- 
ness and well being about the urinary apparatus, which is in 
pleasing contrast to tlieir sensations before the operation. 
Occasionally there is painful urethral spasm associated with the 
desire for micturition. In some cases patients complain of pain 
in the hypogastrium, back, penis, or urethra. At other times it 
is felt in the thighs, sometimes in the course of sciatic nerves. 
Pain in the lower extremities is rare in simple prostatic enlarge- 
mentj and if severe its presence should raise a suspicion of 
carcinoma. Calculus, again, will produce its own particular 
train of symptoms, and patients may seek relief on account of 
I Buch symptoms. On the other hand, it is not unusual to find 
t atone or stones when operating for prostatic enlargement, the 
[ presence of which had given rise to no trouble whatever. If 
I the bladder becomes infected, both pain and frequency of mic- 
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ibon are increased, and the patient's condition undergoes 
a change for the worse. 

Haemori-hage. Many patients pass through all the stages of 
prostatic enlargement and never suffer from haematuria. In a few 
cases, spontaneous haemorrhages outweigh all other symptoms 
and produce a profound anaemia. 

When the haematuria occurs spontaneously, tlie blood may be 
mixed with tlie urine in greater or less amount, or it may appear 
at the end of micturition, or be the only result of an attempt at 
micturition, or be altogether unconnected with the act. Occasional 
haemorrhage takes place into the bladder in such amount as to 
fill the viscus and clot in situ, so that a supra-pubic cystotomy 
is necessary for its removal. 

It may be frequent or only occur at rare intervals. The attacks 
may be of short duration or last several days. Haemorrhage 
often follows the passage of a catheter, and that without undue 
violence being used. Its repeated occurrence, whether it be 
spontaneous or the result of catheterixation, is of grave moment, 
and is a sign that active measures must be taken for its relief. 

It is usually held that spontaneous haemorrhage is more 
frequent in carcinoma than in other forms of prostatic enlarge- 
ment, and that, therefore, haematuria is in itself suggestive of 
carcinoma. It is doubtful whether this is really the case, and 
I am inclined to think that haematuria is not frequently found 
in malignant disuase of the prostate. It may certainty be said 
that its absence does not c-ontra-indieatc carcinoma. 

Tiectal Mi/mj)loms. Tliese are seldom prominent. Pain or 
diflfieulty on defaecatioa are infrequent, but sometimes there is 
a sense of dissatisfaction aftor completion of the act. Haemor- 
rhoids or prolapse are occasionally seen. A most distressing 
though not frequent symptom is an inability to prevent a partial 
evacuation of the rectum when the urine is voided. This will 
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occur even when tbc bowels are 
intolerable when they are loose. 
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COMPLICATIO.VS 

Baclerial invasion. This may take place when the urine is 
either acid or alkaline. In eleven cases, in which the leaction 
of the urine was tested and a bacteriological examination made, . 
the results were ae follows : — 



', acid, 8cisen I Bact. coli com. -I 
nlkaline, 2 (?a«es „ ,, „ I 
nvatral, 1 ciuo i Dij>litlii^Toidt«c. 1 



(npl>yl. CI 



. Hlb. 2 ! Sterile, 2. 



The above cases were chosen because there was no gross 
infection of the genito-urinary tract. They therefore throw no 
light on the bacteriology of marked septic cystitis. 

Alkaline c^f/i/in. This is due to organisms introduced by the 
catheter, and must on that acconnt be looked on as a failure of 
treatment. 

It difiers in no way from the cystitis obsened in other con- 
ditions. In the slighter cases the mucous membrane is inflamed ; 
in the severer ones there is intense congestion, ulceration, or 
sloughing. The alteration in the reaction of the urine leads to 
the formation of phosphatic stones or the deposition of phosphatic 
incrustations. Long continuance prodiieesj it is said, a fibrous 
degeneration of the muscle fibres of the bladder wall. Prostatic 
])atients with foul urine often seem to acquire a certain amount 
of immunity, and may for a long time keep in good health. 
Sooner or later the infection spreads to the kidneys and a septic 
pyelitis results, or an acute interstitial nephritis is engrafted on 
to changes already produced by the difReulttes of micturition. 

An alkaline cystitis is responsible for most of the pain suffered 
by those atHictcd with enlargement uC the prostate. The 
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wequMcy of micturition is im-reaBed, and to this is added 
dysuria, extreme urgency, or loss of control. In extreme cases 
the condition of the patient is almost insupportable. Urine is 
continually passed in small quantities, and its passage accom- 
jtanied with pain and spasm. The act of micturition ^ves little 
or no rulief, and is quickly followed b)' another desire to pass 
water. The urgency or loss of control leads to soiling of the 
clothes, and the sufferer gives off an ammoniaeal odour. The 
nights are disturbed, and the patient grows thin and worn out 
from loss of sleep. When the kidneys are involved, the state of 
the patient is further aggravated. He suffere from pain in the 
loins and back. The complexion becomes sallow, the apjiettte 
l>oor, the tongue dry and coated, the temperature raised, the 
pulse rapid, and a fatal issue is the rule. 

Acid ry^ti/ia. This is usually caused by the bacillus coli com- 
muni. Infection probably takes place from the bowel or the rec- 
tum ; itcertainlyoccurs before theintroduction ofacathetcr. No 
suspicion of infection may arise unless a bacteriological examina- 
tion is made. The urine is often clear, but in some cases becomes 
milky, or shows a sediment ou standing. Symptoms arc frequently 
absent or amount to nothing more than a little increased frequency 
of micturition. At other times the acts of micturition become 
as frequent as in the alkaline form. Although a wide-spread 
infection of the urinary traet, accompanied with fever and signs 
of sejttie absorption, may lake place with a pure infection of thit^ 
organism, the greatest devastation is wrought when an alkaline 
cystitis is engrafted on the ocid. 

I»fiamma(ion of (lie proafate. In the light of Herring's and 
Daniel's experiments, and of Dudgeon's cultivations, it is sur- 
prising that the enlarged prostate does not more often show 
signs of inflammation. The author has never seen a case of 
enlarged prostate which showed local signs of pain and tender- 
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ness such as are seen in acute prostatitis, nor has he seen any ^ 
evidence of such a condition after death. 

Epidufpnitis. This is a fairly common complication when 
infection of the bladder has taken place. With some patients it 
is the constant repetition of this affection which causes them to 
seek advice. It is also met with in the course of healing after 
prostatectomy. The inflammation may subside or go on to the 
formation of an abscess. The clinical symptoms are those 
usually met with in the disease, and call for no special notice. 

feiical cakalus. The usual symptoms arc present or are 
altogether absent, and the calcuU only found at the operation. 

Vesical carcinoma. This is a rare complication. Its iJossibility 
should however be bonie in mindj since such a complication must 
very materially influence the treatment. The symptoms may 
be entirely latent, or there may be haemorrhage. If this latter 
occur in a prostatic patient between the ages of iifty and sixty it 
is well to make sure that the cause is not a bladder growth. 

• PHYSICAL BASIS OF THE CLINICAL j 

niENOMENA 1 

Opinions have differed as to the situation of the true sphincter 
of the bladder, and as to the muscle or muscles which form it. 
Some hold that the collection of muscle around the internal 
meatus forms the sphincter, which is therefore called Uie internal 
sphincter. Others maintain that the constrictor urethrac really 
forms the true sphincter. According to this latter theory, the 
internal sphincter is only able to withstand a very small pressure, 
and the prostatjc urethra is taken up into the cavity of the , 
bladder as this latter organ becomes distended. The urine is 
retained by the action of the constrictor urcthrae, and an act of 
micturition is begun by the entrance o£ uiine into the mem- j 
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branous urethra caused by a relasation oE this muscle. Under 
these conditions a striped voluntary muscle plays the paH of 
a sphiucter. 

According to those who hold tbat the muscle around the 

I internal meatus is the sphincter musclCj the act o£ micturition is 

I initiated by the entrance of urine into the prostatic urethra, 
caused by a passive dilatation or a relasation of the int^jrnal 
sphincter, following a desire to void urine brought about hy 

\ B distention of the bladder. Under these circumstances au un- 
striped muscle constitutes the sphincter. The remainder of the 
act is the same under both theories. 

It is unnecessary here to review all the argiiments for or 
against one sphincter or the other. The matter seems to have 
been definitely set at rest in a paper by Leedham Green (Sr//, 

' iled. Joiirii., August 11, 1906), in which, by means of skiagrams 
tahen o£ bladders which had been distended with a suspension of 
bismuth, he clearly showed that no taking up of the prostatic 
urethra into the bladder occurred when this organ became dis- 
tended, nor did any of the fluid enter the prostatic urethra while 
the bladder was at rest. It would therefore appear from these 
experiments that the internal sphincter is the true sphincter, and 
that it remains closed until it is dilated or relaxes in response to 
a nervous impulse.' 

It is necessary here to mention an observation made by 

I Thompson Walker on the condition of a bladder examined post 
mortem sometime after the performance of a eupra-pubic prosta- 
tectomy, lu this case it was stated that the cavity left by the 
removal of the tumour still persisted, though reduced in size. 

The presence of this cavity was taken as showing that the 
internal sphincter was still dilated, and therefore functionless. 

subject by C. Arthur Bull in h paper 
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From tbis it was argued tliat, as niiftiirition had boen normal 
eitice tlio operation, the closure of the nonnal bladder must lie in 
some structure distal to the prostate. If the deductions are right, 
thia ca*e would support the theory that the constrictor iirethrau is 
the true sphincter of the bladder. 

Jiicreatetl frequenrry of micliirUion, It is usual t« attribute 
this phenomenon to a congested and irritable condition of the 
vesical mucous membrane, and to the presence of residual 
urine. Frequent micturition is certainly present in cases where 
there is no residual urine. The latter cannot therefore be said to 
cause the former, though it may aggravate it. An irritable state 
of the mucous membrane is certainly brought abont by cystitis, 
but cystitis i» not to be fotmd in every case of frequent micturi- 
tion. It is also difficult to believe that congestion is present in 
every case at the very early period at which frequency of mic- 
turition occurs. From our own csperienee o£ the state of the 
mucous membrane in advanced cases of prostatic enlargement 
submitted to operation, it would appear that congestion is not 
even then a common condition. Some other causation must 
therefore be sought, and although it is not claimed that anything 
like a complete explanation can Ijc given, the following suggestions 
are, it is believed, worthy of consideration : — 

The bladder is normally closed by the internal sphincter which 
lies immediately under the mucous membrane. In the chapter 
on the morbid anatomy it was explained that one of the earlier 
changes is a thinning and stretching o£ the internal sphincter 
(see Fig. 28). The next stage is a dilatation and thrasting aside 
of the muscle ring hy the invading prostatic growth. The last 
stage is the appearance of a cone-shaped projection with a 
patulous meatus. It is suggested that the frequency of micturi- 
tion begins at the time when the sphincter, owing to its thinning, 
commences to act at a disadvantage, and can only with difficulty 



DIAGNOSIS 1-5 

keep the urine from entering the orelhra. In the cwt a^Taa--?i 
cases, the urethra, which opens on the top of the intn-xesic^ <x.ca. 




Fio. H.^ a. The prostaUi ia ciitircly extro-vuticut. Tlio iuleraal 
nieatUH U complcUly ■urroundt'tl by diubcIs Qbrc. b. The proalaliu 
gland tisauo luu biBiniuted iUelf inl'i tho upliinctcr, no that Ihe 
intenul meatus in luiroaDiled liy proetatic iiutead of muscular 
tissue. Altliough the spbinctcT Teniae u stretcbi^. the floor of tlie 
bladder presents but little dcjiarlure frum the niimial when viened 
from the interior, c The pr'i-tate ha* Dow (urmnd a dinlinnt intra- 
vesical projection, which nuf b* oAiiytrnl to tb« pr'-JK'rli'in of the 
otenu into the ra^oa. T1i« •pliio'rtrr i* wi'Uly iwparattsd ; the 
internal mcalu* ia potent, and %arT'Aia'U'i >'7 ^ifl t'umiin. 
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is so patulous as to admit the index finger, while tlie sphincter lies 
at the hase of the conej widely separated by the new growth from 
the urethral canal proi)er, and is itself so stretched na to be 
practically worthless. It seems to be easy under snch conditions 
to explain the frequency of micturition even when the bladder is 
so little filled witli urine that distension could hanily be relied 
ujron to produce a desire for micturition. 

The presence of residual urine no doubt aggravates the 
symptoms, since the continual secretion of urine into an im- 
perfectly emptied organ causes the vesical pressure to increase 
more rapidly than in the case of au organ that can entirely rid 
itself of its contents. Another factor may be the presence of the 
intravesical projection itself. Sut-h a projection may well call 
forth an attempt at micturition, much in the same way thai a sma! 1 
polyp in the rectum causes tenesmus or the desire to defaecate, 

Di^iill. anil iiilennitfeiit miciiirilioit. This may consist of 
a hesitation in starting the act, the loss of proper propulsion, or 
thesudden ari'est of the stream. Failure of the muscular power 
of the bladder is no doubt a late contributing factor, but otiier 
conditions must be pn>sent to cause such a failure, and it is with 
these that we arc eonucrned at present. 

The distortion of the urethra either in an antero-posterior or 
a lateiul direction, combined with llic increased length of the 
:caQaJ, impedes the passage of urine, and this is aggravated by 
the increased tension iu the middle portion of the prostatic 
canal produced by the pressure exerted by the growing adenomata. 
That there is a very considerable pressure on such hmiours will 
be adjnitted by any one who has noticed the rapid contraction of 
(• the cavity left by their removal. 

The growth of the adenomata ivill have another effect on 
I the canal. Surrounded as it is by new growth, the muscular 
I character of it« wall is lostj so thai this portion of the urethra 
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becomes a paseive segment lying betn-een the bladder and the 
distal urethra. 

When the distortion oE the urethra takes the form shown in 
Fig. 45, wkieb is a diagrammatic representation of the arrange- 
ment of the parts seen in Fig. 30, another factor is introduced 
which also causes a difficulty of urination, and especially that 
phenomenon known as intermittent micturition. It will be seen 
that, by the pushing forward of the internal meatus and upper 




F)o. 45. SlibWH valviilnr nature of the iuteriuil meatuB. 

part of the prostatic nrethnij a valvular condition has been 
produced. 

The patency of the internal meatus admits urine to the 
urethra^ but directly the bladder begins to contract, the hydro- 
static pressure forces the upper adenomatous mass down upon 
the lower. This movement not only closes the meatus, but 
also the upper portion of the prostatic urethra. If the meatus 
and urethra are not actually closed they are certainly likely to be 
obstructed. If the bladder rekxcs, the urine will once more enter 
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the canal] only to be agaio stopped in this Eame manner. 
voluntary contraction of the abdominal mnscles can only make 
matters worse. 

This particular dietortion is nsiially caused by the ' ring ' or 
the ' borse-sboe ' type o£ tumour {see p. 185)) but is also pro- 
duced by the 'twin' tumour if one of the lateral adenoma sends 
out a medium process behind the urethra. A pedunculated 
adenoma situated on the edge of the meatus would have a similar 




n TnlvuUr interniil meatoa caused hy a wull- 
innrked intra- veBical projection. 



effect, whether it lay behind or at the sides of the meatus, but 
such a growth is, in the experience of the writer, very uncommon. 

When the internal vesical projection is well marked, and i 
especially if it forms an acute cone, a similar effect may be 
produced. This can easily be a]>preciated in the accompanying ' 
diagram. 

The urethra is hei-e iiatulous, and its walls, formed by the pro- 
jecting prostate, are flaccid. Urine can easily escape into the j 
Urethra througli the open intei-nal meatus. The bladder contrac- | 
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tions will, however, exert a pressure on the outside of the cone 
which may in some cases be sufficient to close the opening and 
arrest the outflow. Here, as in the last eaee, voluntary expulsive 

I efforts can only make things worse. 

Brihlthtg at (hn end of mktnrithn. The interi>osition of a long 
non- muscular section, as explained in the last section, would, it can 
be supposed, interfere with the co-ordinated muscle wave which 
is necessary for the complete emptying of the urethra. 

It seems probable that dribbling is due to the absence or inter- 

I ruption of the normal muscle wave, whereby the urethra is, under 

' nonnal circumstances, emptied. 

Beiuhial urine. Failure of the bladder to completely obliterate 
its cavity results in the phenomenon of ' residual urine '■ The 
on why the bladder does not properly perform its function is 
not quite clear. Probably several causes are at work. Residual 
urine is only found after the prostatic disease has been established 
for some considerable period, and from this it can be argued 
that the pathological changes in the prostate must be well 
marked, and have had time to produce a distinct effect on the 
urinary ap)mratu6. Enlargement of the prostate produces an 
obstruction to the outflow of urine which has been explained when 
speaking of the causation of difhcutt and intermittent urina- 
tion. Such obstruction might in itself prevent a complete 
expulsion of urine. There are also other ways in which the 
alterations at the internal meatus might result in permitting 
residual urine to collect. 

In the normal state, the bladder, in the process of obliterating 
its cavity, assumes an eroct form, contracting itself on to a vertical 
axis passing through the internal meatus. The muscle coats all 
spring from a small area on the base of the prostate, so that 
a contraction can effectively oblilcrate ifs cavity, even at the 
lowest portion of the viscus. 
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When the prostate is enlarged, the muscle coats spring from 
the circumference of the entailed organ (see Fig. 28), so tliat 
obliteration of the cavity is difficult or impoeeible. 

The intra-vesical projection and the elevation of the internal 
meatus above the floor of the bladder will possibly, in addition, 
prevent a complete evacuation of the cavity. The bladder coats 
in consequence of the obstruction become hypertrophied, but con- 
tinual effort may, in the long^ run, produce a deterioration in the 




Fig. 47. Shows the difflciilly, nhich Ibe blodder 
ohlitoniling its cavily where the proatnts is entdTged. 

muscle tibres, which will lead to an incomplete contraction. It in 
possible to believe that such muscle fibree, when strelched to 
a moderate amount, may be able to overcome considerable 
resistance, but are unable to maintain a powerful contraction 
when they have already considerably shortened their length. 
Over distension, whether habitual or occasional, will also lead to 
muscular failure. 

To recapitulate : the accumulation of residual urine is caused 
by the increasing difficulty in expelling the urine, brought about 
by the anatomical alteration of the parts surrounding the internal 
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meatuSj and jwssibly increa^-ed Ijy a deterioration (if the muscle 
fibre of the bladder wall. 

Helenfioii. The factors producing difiifulty in micturition, 
intermittent micturition, and the collection of residual urine will, in 
an aggravated form, cause retention. It is usually tiupposed tluit 
congestion produces the final occlusion of the canal, and it may 
well be the cauwe of an acute retention, but can harfly be invoked 
to explain the continuance of the symptoms. The explanation o£ 
ret«ntion when it is the first symptom is by no means clear. Con- 
gestion can, one may believe, caiise a retention which pa^se^: off, 
but it cannot explain an early retention which ivmains permanent. 
In such cases it would appear probable that symptoms, and 
therefore jiathologieal changes, have been presi^nt for some time, 
but have not attracted the patient's notice. It is by no means 
uncommon inv the patient to admit that, before the retention 
came on, lie was in the liabit of rising at niglit to empty his 
bladder. Thci-c is also no doubt that au enlarged prostate may 
vary in size from time to time, as shown by the fact that rest in 
bed, attention to diet, and the exhibition of urinary antiseptics, 
may have a very beneficial effect on the nrinary symptoms. 

llaemaittiia. Haemorrhage, when it occurs, must have its 
origin either in the mucous membrane of the bladder or of the 
urethra. It may occur ([uitc independently of any inflammatory 
ti'oublc. Examination of the mucous membrane overlying the 
prostate would suggest, that the bleeding arises frani small vessels 
mther than from large veins, which aeeordiug to the author's 
experience must be very seldom met ivith. The mucous membrane 
within the urethral canal is nearly always stretched and esceed- 
ingly thin, and it would appear from this fact that the bleeding 
is more likely to come from the bladder than from the urethra. 
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THE PHOSTATK 

The prostate from its situalion Je not au easy organ to examine, 
and when all methods have been usedj our knowledge of its size, 
shape, and the nature of the tnlargemeut is stiJI liable to be 
defective, and the imjiression gained by clinic-al examination may 
have to be altered in the coui'se oE au operative procedure. 

1. Rectal examiualioH. This is the most accessible route, and 
the one usually adopted. Steps should be taken to ensure au 
empty bladder, otherwise au erroneous impression may be ]iro- 
duced by the pushing backward of the prostate. The patient 
should be placed in the knee-elbow position and the thighs 
slightly separated. The finger is introduced into the rectum 
with the pulp of the linger directed downwards. The a])cx ot 
the prostate, in a normal subject, is felt immediately above the 
iutcrnal sphincter, that is, at the recto-uretbral angle, \\ inches 
from the anal margin. If the finger is still further introduced it 
will pass on to the recta! or posterior surface of the organ. This 
sui'face is triangular in outline, the base being directed upwards 
(anatomically) and the aiJex downwards. It i^ smooth and flat, and 
the consistence is firm. Tlie upjior margin can easily be reached 
by the finger, and above it can be felt the softer posterior surface 
of the bladder, where this organ abuts on the rectum. This upper 
border appears slightly V-shaped, the apex of the V corresponding 
to its mid point. The upper border of the prostate is actually a 
straight line, but a V-shaped contour felt by the examining 
finger is due to the presence, above this bordei", of the vesicatae 
seminales and vasa deferentia as they pass out from the mid- 
line. The vesicuke seminales increase in breadth as they diverge, 
and since they are tightly bound down to this border of the 
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prostate, the examining fingetj imable to make out tlie Jiiii; of 
separation, gains the impression tliat the poi-tcrior surface u£ the 
prostate id coiiliEorm or pi-ej^ents a notuh in its superior border. 
The lateral margins of the organ eannot be easily defined, sinue 
they arc obaeured by the pelvie fascia stretching across in front 
of tlie rectum, the finger passing out from the mid-line oE the 
prot^tat« to the pelvic wall without jwrceiving any distinct lateral 
margin. 

When an enlargement of the prostate has taken place the 
vertical extent of the posterior surface is increased, so that the 
examining finger may have a iliSicnlty in reaching, or fail to 
reach, the rectal surface of the bladder. In addition, the i-ectal 
an^pect is so altered that the finger, instead of passing on to 
a flat surface, encounters a bulging backward of the anterior 
wall of the bowel. This bulging may be so large as to c-autie 
some difficulty in gaining the point of maximum projection, 
the finger having to pass back into the hollow of the sacrum 
to do so. If the finger be carried to the right or left, it 
will enter a narrow angle formed by the projecting prostate and 
the lateral wall of the pelvis. The rectum has now a cresceutie 
outline on cross section, the horns of the crescent [KJinting 
forwai'ds. It has been shown that a prostate which is but little 
enlarged may contain wetl-markal adenomata producing distor- 
tion of the urethra. It consequently follows, that an absence of 
enlargement, ae found by rectal examination, does not negative 
gross pathological change if other symptoms point in that direc- 
tion. The consistence is iisually altered in the direction of 
softness. A large tense prostate is generally of the glandular 
variety, and as such is likely to contain enudeable tumours. The 
larger and softer the prostate appears on I'ectal examination the 
butter is the prognosis as regards feasibility o£ removal. On the 
other hand, firmness in a large prostate, if not aceompaniod by 
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fixation or nodularity, is not to be regarded &s an unfavourable 
sign. An increase in fii-mneee in a elifjhtly enlarged organ points, 
as a rule, to the no n-un capsuled variety of growth and to a 
difticult operation, while nodularity of the rectal surfa<3e, especially 
if added to fixation, is to he regarded as suspicions of carcinoma, 

2. Jiiniaiiniil cx-amiiia/ion- This method of examination is 
only available in thin subjects, and usually an anaesthetic is 
required. The patient is placed on bis back, the finger introduced 
into the rectum with the pulj) forward. Tbe other band is 
placed on the abdomen Just above the pubes. If good relaxation 
of the abdominal muscles is obtained it is often possible to gain 
a very clear idea of the size, consistence, and outline of the 
enlarged organ. By the introduction of a sound into the bladder 
while the finger is still In the rectum, a useful knowledge of the 
absence or presence of prostatic adenomata, lying behind the 
urethra, can be gained. 

3. ExamimfwH Oy catheter. The catheter will reveal — 

(a) A distortion of the urethra. 

{li) An alteration in the length of the urethra. 

{(.■) The presence of residual urine. 
((() An antero-posterior distortion is the most common, and 
in this case the catheter meets with an obstruction somewhere 
about the entrance of the ejaculatory ducts, since it is at this 
point that the increase in tlie normal angle of the prostatic 
urethra takes place. If this distortion is sliglit the catheter 
may, by a little extra pressui-e or by depression of the liandle, if 
the instrument is a rigid one, slip on and enter the bladder after 
meeting with a certain amount of resistance. At other times the 
angle formed by the two portions of the prostatic urethra is 
a right angle (see Fig. 30), and in this case the catheter is likely 
to be permanently arrested. It is to overcome such an obstruc- 
tion that the Coude catheter is useful, and the character of the 
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ohstniction explains tlip fact that a soft rpd rubbpr catheter 
will enter the bladder when a rigid instrmnent is arrested. 

Lateral distortion of the urethra is not commonly met with, 
and is shown to exist by the tendency of a rigid instrument to 
rotate to one side or the other. 

(b) luerease in length. AVhen the enlargement is extra or 
intra- vesical, the internal meatus lies at a greater distance than 
normal from the external meatus. The catheter, therefore, will 
have to be introduced further than usual before the eyo enters 
the bladder and, therefore, before the urine flows in any quantity. 

The increase in the length of the urethra takes place between 
the triangular ligament and the internal meatus. This portion 
of the urethra is that which is traversed by the beak of a rigid 
instrument. It theivfore follows that a greater depression than 
normal of the catheter shaft is required, and in some cases the 
beak is too short to allow of its passage into the bladder, no 
matter what the depression of the handle may be. It was on 
this account that the long-beakcd prostatic catheter was devised. 

{e) RetUlual urine. The patient passes urine, and after the 
act is ended the catheter is introduced. If urine is drawn off, 
then that urine is termed residual. It may be, that owing to 
the intra-vesical projection, the catheter will be unable to com- 
pletely empty the bladder, and the residual urine may actually 
exceed in amount that drawn off. The quantity of residual 
urine may be a few drachma, or a pint or more. 

4. Tie cyiloncope. There are cases where, owing to the dis- 
tortion of the urethra, the cystoscope cannot he introduced 
into the bladder, and others where, owing to the difficulties 
of introduction and the state of the urinary function, it is not 
advisable to persevere in or even to make the effort. When the 
instrument has been passed, it often happens that little < 
information can be gleaned, since the growth may have produced 
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little or no alteration in the bladder. If the projection is slight 
but irregular^ its form may possibly be made out. Should the 
projection be large and uniform^ there is difficulty in arriving 
at a just estimate of its height^ since it lies immediately around 
the internal meatus. The ability or inability to see the upper 
edge of the trigone or the mouths of the ureters, may give some 
indication of the extent of the intravesical growth. Even if no 
definite view can be obtained of the prostate, some knowledge 
of the shape of the growth at the internal meatus may be 
determined. If the cystoscope is introduced with the window 
forwaixls, and the point noted at which the edge of the internal 
meatus is first seen, the distance of the anterior margin of the 
internal meatus from the exterior can be measured on the stem 
of the instrument. If this process is repeated, gradually turning 
the cystoscoj)e round on its long axis, a very good picture can 
be obtained of the inequalities of the projecting prostate : thus, 
if the urethral margin is first noted on the posterior side when 
the cystoscope is introduced 8 in., while on the opposite side it 
is noted at 7 in., it shows that the prostate on the former side is 
projecting 1 in. further into the bladder than on the latter. 

EXAMINATION OF THE BLADDER 

The size of the bladder may be determined by measuring the 
amount of fluid which can be injected without causing discomfort 
to the patient. In some cases, there is little departure from the 
normal, while in those cases in which the bladder has been 
habitually over-distended, the amount of fluid tolerated may be 
far in excess of the normal. In other cases the amount of fluid 
that can be borne is very much below the average, and this is 
especially likely to be the case when the bladder is the seat of an 
acute inflammation. As regards the thickness of the bladder 
wall, it may be said that the small irritable bladder is likely to 
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have thick and hypertrophied muscle coats with well-marked 
fasciculation^ while the bladder which tolerates a large quantity 
of fluid is usually comparatively thin^ but almost invariably 
shows signs of fasciculation, and therefore of a previous hyper- 
trophy of the muscle coat. Again^ the state of the muscle fibre 
is shown by the force with which injected fluid is expelled. 
Those bladders which have been habitually over-distended^ and 
more especially if they have been the seat of inflammation^ are 
apt to exhibit very little muscular tone and to expel their contents 
very slowly even through a catheter. The same amount of 
importance is not now attached to the state of the bladder 
muscle as was formerly the case. It has been shown by Freyer 
that recovery of muscle tone is almost invariably the case when 
the cause of the obstruction has been removed. 

By means of the eystoscope the amount of fasciculation of 
the muscle and pouching of the mucous membrane may be seen. 
Calculi may be detected^ though from the contour of the prostate 
they are apt to escape detection. It cannot be said that the 
information thus gained is likely in any way to modify the 
treatment when once the diagnosis of enlarged prostate has been 
made. 

Carcinoma of the prostate remains for a long time within the 
gland and would not be detected in the early stages^ and only 
when it has invaded the bladder would it reveal itself to the 
eystoscope. 

There is, however, a complication that must not be lost sight 
of, namely, carcinoma of the bladder. Such a complication of 
enlargement of the prostate has been met with by the author in 
two cases. In one the growth was small, and was removed when 
pro£tatectomy was performed. In the other the growth was too 
extensive for removal, and the only treatment adopted was 
a supra-pubic cystostomy. 



THE UKINE 

The iirinej in those cases in which the catheter has not beeu 
used, or iu which great care has been taken to prevent infection, 
IB usually acid. On the other hand, in those cases in which the 
cathet<?r has been habitnally employed, the urine is often 
alkaline. It is quite true that a cei-tain immunity is exhibited 
by those patients who have suffered from cystitis for long 
periods, but there can be no doubt that those cases in whicli the 
urine is acid are more favourable for operative treatment than 
those in which it is foul and alkaline. It does not follow 
because the urine is acid that there is no infection of the urinary 
tract ; indeed, a most persistent cystitis, and one that is very 
bard to treat, is the acid cystitis due to bacterium coU commune. 

Experience shows that such infection does not generally inter- 
fere with the conrse of healing after prostatectomy, and it is 
therefore no contra-indication to operation unless constitutional 
symptoms are present. 

Pub cells in an alkaline or acid urine point to cystitis, and for 
this reason, especially if the urine is alkaline, to the possible 
necessity of a period of supra-pubic drainage before proceeding 
to prostatectomy. Fatty or epithelial casts are of much gmver 
import than pus cells or albumen, as indicating gross disease of 
tlie kidneys. Such changes may be secondary to the prostatic 
trouble, or may arise independently. It is difficult to say how 
far their presence should modify tlie treatment, but the gravity 
of the case would be increased if gross arterial disease were 
present at the same time. It is to be hoped that the prospect of 
a successful operation will in the future induce patients whose 
kidneys are still healthy to seek relief by surgical means. 

Whether sugar in the urine is a bar to operation, will depend 
on the opinion of the operator as to the general advisability o£ 
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surgical interference in this class of case, and the line of treat- 
ment will be determined by the same considerations that govern 
operations in other parts of the body under the same conditions. 

A bacteriological examination of the urine is desirable. If the 
bacterium coli commune is found and the signs of septic absorp- 
tion are present, a preliminary treatment with a coli serum or 
vaccine is indicated. 

THE KIDNEYS 

The state of the renal function must be largely judged from 
the state of the urine. Palpation may give but little knowledge 
as to the condition of the kidneys. An enlargement of the 
organ may be due to hydro-nephrosis, but the amount of dilata- 
tion is not usually sufficient to attract attention. Hydro- 
nephrosis need not contra-indieate operation if the state of the 
urine is otherwise satisfactory. An enlarged and tender organ 
must, however, be regarded with suspicion, since it points to 
a more or less acute infection. Prostatectomy is too dangerous 
under such conditions, and treatment must be confined to 
urinary antiseptics, rest in bed, and at the must to supra-j)ubic 
drainage. 

GENERAL CONDITION OF THE PATIENT 

The general condition of the patient should be carefully con- 
sidered. A patient who is thin, anaemic, and sallow, is to be 
regarded with suspicion. The state of the lungs is especially 
important. The chance of the recovery of many patients is 
gravely compromised by post-operative bronchitis, and it is 
possible that lung complications are the cause of death as 
often as operation, shock, or septic infection. 




Odr present kaowlodf^e does not iierniit of prophylaxis. The 
Bymptoms being largely duo to altevatioiie in the anatomy of the 
parte, it is not to be expecitpd that drags would have any inai'ked 
effect. Care sboiild be taken that the patient be not cuiiipolled 
lo hold his nrinc for long ]»enods when once the desire for 
mieturition has oceurred, sinee such eompulsion not infreqnently 
leads to an attaek of retention. 

Attention must be directed towardu keeping the urine in 
a normal state, and avoiding anything likely to luad to congestion 
of the ]irostate or the mucous membrane of Ibe urethra. 

Concentration or hypevaeidity of the urine is apt to aggravate 
the symptoms. Prostatic patients who suffer from frequency of 
micturition often attempt to lessen this symptom by restriction 
of the fluid ingested. This manceuvre, by raising the proportions 
of the solids in the urine, often defeats its own purpose. On the 
other hand, an increase in the amount of fluid taken, combined 
with citrate of potjish and tincture of hyoscyamns, will often 
decrease the frequenuy of micturition. Sandal-wood oil, cubebs, 
and copaiba arc recommended as being useful in reilucing the 
irritability of the bladder. Alkalinity of the urine seldom occurs 
without infection of the bladder, aud will be referred to when 
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speaking of cystitis:. Diet must be simple, exercise taken in 
moderation, and tlie bowels regulated. Clothiny should be warm 
and light, and fhills carefully avoided. 

PALUATIVE TittATMEXT 

This consistii in overcoming by artiiicial means the difficulties 
of micturition, and in relieving the complications, such as cystitis, 
retention, and haciiiorrhage, as they arise. Without discussing 
at present the j>robability of the abandonment of the catheter, 
it will be useful to consider the present practice. Patients resort 
to the catheter to diminish the nocturnal calls to micturition, 
and it is at this time that residual urine is usually liret found. 
At first the passage of a catheter before retiring to rest ensures 
a good night without disturbance. In process of time, to prevent 
the frequency of micturition becoming too troublesome during 
the day, catheterization it; required in the morning. Later on 
this is found iiisuBicient, and a catheter must be {tassed at varying 
intervals mitil bedtime. When the patient is no longer able to 
void urine, and retention becomes complete, a catheter must be 
passed at least three times in the twenty-four lionre. 

When catheter life is commenced most patieutij have to learn 
to pass the instrument, and to make themselves actpiaintcd with 
the surgical technique necessary to ensure clcanlinufis. 

Choice of a eathder. A rigid metal instrument, on account of 
the diffictdties attending its passage, is unfortunately not avail- 
able. The choice will therefore lie between a soft red rubber, 
and an olive'headed or Coude black French instrument. It is 
unneceseavy here to describe these instruments beyond insisting 
that the surface, Ixitli internal and external, should be smooth, 
and the part of the instrument beyond the eye, solid. The most 
convenient sizes are Nuir. tt, 0, and 10, English siale. 
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A Boft red rubber instrument has the following advantages : — 

1. The impossibility of injuring the u-ethra by its introduction. 

2. Its capability of withstanding, nninjured, repeated boilings. 

3. Its ability to pass round sharp atiglsE! in the urethra when 

a stiffer instrument wonld be arrested. 

4. The fact that it can be curled up and easily canied about. 
It has the following disadvantages : — 

1, It is not rigid enough to nvcreome any but the slightest 

obstruction to its introduction. 
3. Owing to its pliability tlie jiart to be introduced muat be 

gi-asped with the fingers. 
3. The smalt calibre compared with its external diameter. 
The olivc-licaded French black catheter has the following 
advantages : — 

1, Its ease of introduction except in a sharply distorted uruf bra. 

2, Its stiffness is sufficient to allow its introduction without 

fiiigei'ing of the part to be introduced. 

3, Its ability to overcome slight resistance. 
It has the following disadvantages : — 

1. Its inability to withstand repeated boilings. 

U. The roughening of the surface which results from immer- 
sion in antiseptic solutions. 

3. Tlie possibility of its small point hitching in some inequality 
in the canal. 

The Coude catheter has the same disadvantages as the last 
instnnnent, but it has the advantage of being able to pass 
through a urethra which is much distorted In the antero-posterior 
direction (see Fig. 30), 

IntrodtteiioK of fie cathettr. Patients usually choose their own 
position. Some prefer the erect, some the supine, and some 
a sitting posture with the perineum unsupported. The catheter 
having been sterilized, and the nwessary bowls, lubricant, and 
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towels provided so as to bo n-ithiii reaoh, tlie patient must arrange 
his clothes bo that there is no possibility of these coming into 
contact with his hands, penis, or instrument. The hands and the 
end of the penis having been washed in soap and water and 
wiped with a clean towel, the instrument is taken out of the 
st<!rilizer by the right hand grasping its end, dipi>ed into 
a bibiitant, and introduced into the estemal meatus, the left 
band steadying tho jieiiis. It is then slowly and carefully 
piished home. If the soft red instntmcnt is used, the right hand 
must grasp the catheter close to the point and gradually pay 
the instrument into the external meatus ; this process is rendered 
more or less difficult by the slippery nature of the lubricant. If 
a Coud^ catheter is used, it is necessary to take care to instruct 
the patient to pass it in such a manner that the beak points 
upwards. 

SterUizaliou if I lie callielrr. The red rubber or metal cathetera 
can be boiled every time they are reijuired. After use they 
should be washed, reboiled, and put away dry. The black 
French catheters will not stand this freipient boihng. They can 
be sterilized by boiling when first taken into use. After they 
have been passed they miist be thoroughly washed, then immersed 
in a long specimen jar filled wilh perchloride of mercury. I'rom 
this receptacle they may be withdrawn, lubricated, and at once 
introduced into the urethra. They must be discarded directly 
the surface has become rough or cra<;ked. 

Lnhikatloti of the eallitler. This often presents some difficulties. 
The usual lubricants cannot be sterilized by the admixture of 
chemicals. Perchloride of mercury is probably inert when in 
solution in glycerine, since no dissociation of the salt takes 
place. Glycerine, oil, or petroleum derivatives can be sterilized 
by heating them in flasks, and in hospital practice present no 
difficulty. 
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The paraffins have the disadvantage that they cannot 1 
saponified hy washiiijj with soap. The material is therefore 
likely to remain on the instrument and hinder future steri- 
lization. 

It is therefore prohahle that glycerine or an oil that ean be 
Bterilized by heat, and saponified by means of an alkali, is the 
best lubricant for eatheters. 

Carriage of cal/icten on the permu. When catheters have 
to be carried about the jiatient's jierson for use during the day 
a good deal of difficulty must arise. This has been minimized 
by an ingenious apparatus devised by Herring, in which tliL' 
catheters contained in metal tubes are sterilized by immersing the 
catheter and the tube in boiling water, on the surface of which 
floats Fome liquid paraffin. The tubes and their contained cathe- 
ters are withdrawn after sterilization, the catheter in the process 
of withdrawal becoming covered with a coating of the lubricant. 
The ends of the metal tube are then sealed with rubber corks 
which have themeelvcB been boiled. ^Vhen dry on the outside 
such tubes can be stored or carric<l about the person. This 
method seems a most excellent way of getting over the difficulty 
of lubrication of a catheter under all circumstances. 

Difficiillm ami danger* nf calAe/crha/ioir. The dangers of 
self-catheterization depend on the risk of infecting the bladder. 
The likelihood of infection depends a good deal on the social con- 
dition of the patient, and on the facilities available for sterilization 
of the instrument. An educated |Uitient and one of means can 
perhaps be taught the necessary technique, and carry it out at 
leisure in his own house, provided he can arrange to be at home 
when the catheter is required. Should this patient be compelled 
to travel, it ie very unceitain whether the necessary details ean 
be carried out. One has only to picture the passage of a catheter 
in a railway lavatory to appreciate the difficulties, even if 
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a sterilized oatlieter, as proposed by Herring, is carried about the 
person, 

In the case of the wage-earning elaBses, the difficulties are 
practically insuimountable, even i£ tbe individiiai can be im- 
pressed with the importance of attention to details of clean] in i-sp. 
The trouble required to provide a stock oE sterile instruments 
is by no means slight, and one can hardly imagine a working 
man carrying out the details in a cottage, though a patient of 
higher social standing might, with considerable determination, 
master the necessary technique. 

If cystitis is to be avoided, the introduction of the catheter 
must be aecompauicd with the same pi'ecautions that ai-e considered 
necessary in a hospital. A sterile catheter and sterile lubricant 
must be provided. The glans penis, and the patient's hands must 
be clean, and thiw last precaution is especially necessary if a soft 
instrument is used. To ensure sterility the catheter must be 
carrietl in some receptacle which is itself capable of stei-ili/.ation. 
If a stiff instniment, and this is the best, is carried, its length is 
a decided objection. IE a, soft one is carried it can, it is true, be 
doubled up, biit no very satisfactory receptacle has been devised 
for its reception. 

It may be stated that infoction of the bladder will occur sooner 
or later, no matter what class of i)atient has to be treated. It is 
certainty iJie exception to find eases of prostatic disease treated 
by prolonged catheterization which have not snfEered or do not 
suffer from an alkaline cystitis. 

It is perfectly true that patients may acquire a certain immu- 
nity from septic troiible, but no one would at the present day 
count upon a patient acquiring such an immunity. There is no 
getting away from the fact that sepsis is the cause of deatli in 
many caees of prostatic enlargement, and, even apart from this, 
the condition of a patient with cystitis is often truly horrible. 
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The fai't must be faced, tliat a patient praetixiD^ !=elf-catlieferiza- 
tion is almost sure to fall a victim to septic infection of tlie 
urinary tract. 

TREATMESr OF INFECTION OF THE L'IMXAltV SYSTEM 

The occurrence of cystitis must be looked upon as a Fnihire of 
treatment, and the possibility of its supervention as a. powerful 
ar^iment against catheter treatment. It is to be hoped that in 
the future the necessity for its employment wiii lie greatly 
reduced. 

If the catheter is used a careful watclt must be kept on the 
state of the urine. Any sign of alkalinity must be remedied by 
the administi-ation of the urinary antiseptics, suih as urotropine 
or benzoate of ammonia, which may be usefully combined with 
hyoBoyamns and buchu. The amount of fluid taken by the moutli 
c-an also, with advantage, be increased. 

If these measures prove insufficient, and the iirine remain foul, 
lavage of the bladder with norma! saline 8uid or a mild anti8ci>tic 
should be practised. If these measures prove ineffective, and 
especially if the kidneys show signs of infeclion, the bladder must 
be opened and drainage institutwl. It is of the utmost importance 
that the kidneys he saved from infection, if pros tat ei-tomy is to be 
successful. 

Infection of the bladder by the bacillus coli communis is not 
«ncommon, and occurs with the urine still acid. The symptoms 
are often not pronounced, and the infectiou may be unsuspected 
until a cultivation is made from the urine. Fortunately, the viru- 
lence of the organism is not high, and does not, in the great 
number of cases, seriously prejudice the chances of a successful 
prostatectomy. On the other hand, it may cause grave resnItA, 
especially it the urine undergoes ammoniaculdceompnsitiun. 

No drugs seem to have the least effect in ridding the urinary 
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Lrat't of this bacillus. It the infection is grave, and constitutional 
signs are present, the injection of a niultivaleitt uoli serum, 

followed by vaecini; treatment, is indicated, and the results of such 
treatment in the ]Nist have heen suL-h as to give good hupe fur 
the future, 

TREATMKNT OF EETKNTIOX 

When the introfluetiou o£ a catheter is possible, the treatment 
of ehronie retention, which has become o^lablishetl late in the 
disease and is an extreme form uf residual urine, resolves itself 
inlo the question of the advisability of prostatectomy or a con- 
tinuance of catlieterization. 

Acute retention may in some degree be prevented by avoiding 
chills, constipation, dietary indiscretions, and the necessity oE 
resisting the desire for micturition. It will occur, however, iu 
spite of all precautions, and when present the treatment offers 
some points for discussion. 

In the fii-st place an attack of acute retention is not unusually 
a firet symptom of the disease, or it may occur early in ihe disease. 
Such an attack may be got over by a hot bath, a morphia sup- 
[Mjsitory, a sharp purge, or tlie use of the catheter, aud rest in 
bed. When the retention has been relieved, the patient may 
return to tlie normal or to the condition in whicii he was before 
the attack. The advice as lo the future will depend on the length 
of the symptoms, the local condition of tlie parts, and the medical 
attendant's views on the operation of pi-ostatectotny. 

If no insti'iimunt can reach the bladder, and the symptoms 
are urgent, immediate relief is necessary. The alternatives are 
Hupra-pubic aspiration or supra-pubic cystotomy. The choice 
will depend on the feasibility of a subsequent radical operation, 
and the patient's willingness to submit to it. If the case is of 
long standing, the |)rostate large and elastic, and the idea of 
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obtaining permanent relief pleasing to tlie patient, a supra-pubic 
cyatolomy is the best cotii-sf. On the wther hand, if the prostate 
is haitl and small, and the i>attent advei'se to the risk of a radical 
cure, aspiration offeis a means of temporary relief, in the hope 
that, by rest, spontaneous micturition will be re-established, or 
that the catheter will be able to cuter the bladder. The inability 
of a catheter to enter the bladder when retention is present, and 
its ability to do so when relief has been given, is most probably 
due to an increase in the distortion of the urethra brought about 
by the pressure of the retained urine on the prostate. 

If the urine is foul, aspiration is perhaps best avoided. It is 
not advisable to proceed to radical measures immediately aft^r 
the rolief nf an acute retention, or when the bladder is I'oul from 
ati alkaline cystitis. A period of drainajje should always 
intervene. 
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Slight spontaneous bleeding is not a very serious .symptom, and 
needs no active treatment. Severe or repeated haemorrliajjes are 
now taken as indications for radical meatiures ; the same may be 
said of haemorrhages of any magnitude following the introduction 
of a catheter. Distention of the bladder with blood is bent 
treated by a supra-pubic cystotomy, followed by prostatectomy 
at a cunvcuieut interval. 



TIlEAT-MliXT OF t.VLtULlH 

Stones are often met with in the course nt a prostatectomy, 
IE dia^osed as present in a case of enlargement o£ the prostate 
they should be removed by a supra-pubic operation, and prostate 
submitted to operation at the same time, or at a later date if 
thought advisable. 



CHAPTER IX 

OPERATIVE TREATMENT 

CHOICE OF TIME FOR OPERATIVE INTERFERENCE 

When the time of catheter life has arrived, the surgeon and 
the patient are both brought face to face with the alternatives 
of catheterization or operation. 

Putting aside carcinoma, we have seen two forms of enlarge- 
ment may be met with, viz. : — the encapsuled form and the 
non-encapsuled form. Sufficient observation has not yet been 
made as to the results of operation in the non-encapsuled form, 
but fortunately this variety apparently fonns a small proportion 
of all the cases which present symptoms. About the success of 
operative procedures on the encapsuled form there can be no 
doubt. Enquiry will have to be made as to whether the fibrous 
form will be met with more frequently if the opemtion be under- 
taken at an earlier date than at present. Should it prove that 
the encapsuled form is met with as frequently at an early period 
as it is after the disease has progressed for some time, there can 
be no doubt that early operation will eventually become an estab- 
lished practice. The position of the surgeon will be made much 
easier if the future is able to provide a certain means of diagnosis 
between the encapsuled and non-encapsuled form. At present, 
the power to make this differential diagnosis is wanting, and there 
is no certain means of telling, even if the symptoms have been 
in duration for some time, whether the growth will shell out or 
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require pieeu-ineal removal. A long deration of symptoms and 
a large, sniciotli and elastic tumour are in favnur o£ iin encapsuled 
growth. On the other hand, small enlargemeuts of the organ 
are also often of the cncapsuled form, and shell out eaijily. 

It is probable that for some tiino there n'ill be considerable 
difference of opinion as to the desirability of early operation, wiien 
tbe introduction of a catheter once in the twenty-four hours relieves 
a patient of all discomfort. When the period has arrived at which 
the patient is totally dependent upon the catheter for the passage 
of his urine, the advisability of ojieration becomes considerably 
enhanced, Tbe catheter will now certainly have to be passed 
sometime in tbe middle of the day, and the difficulties of cleanly 
catheterization will be augmented, while the fact that tbe disease 
has been in progress for a considerable period has increased the 
jirobability of encapsulation. When tbe passage of a catheter 
is impossible, or when iU introduction is accompanied by haemor- 
rhage or great pain, nv when the patient suffers from sjiontancoiis 
hacmaturia, there is no choice, and operative procedures can alone 
relieve the patient. 

Obstruction to the outflow nl' urine cannot exist for nny length 
of time without producing not only grave effects on the bladder, 
but also on tbe kidneys. In addition, there is the risk of renal 
infection to be reckoned with. 

If prostatectomy is to be uniformly successful, it must be 
practised on patients with sound kidneys and urinary apparata-i. 

To recapitulate : — When tbe introduction of a catheter is 
impossible, or recurrent haemorrhage occurs, there is no doubt 
as to the advisability of operation. When, although a catheter 
can be passed, retention is complete, operation is certainly 
advisable. When the patient is _just entering on catheter life, 
and the prostate is lai^c, wift, and elastic, operative inl«rferenec 
bUouM, I think, offer the best means of relief, ^^'bcn the contrary 
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coiulitions [wriain the indications are not so clear, but it is to be 
ho]>ed that, with time and greater experieueej early operation may 
he found practicable in all caseB. 

CHOICE OP OPKIIATION 

When opemtive treatment has been decided upon, there remaine 
the nature of the operation to be determined. The following are 
the operations which have been iid\'ocatod or adopted : — 

1. Vasectomy. 

2. Castration. 

3. Operation on the pelvic ftoor. ■ 

4. Operations directly on the prostate itself — ^H 

(a) Enucleation. ■ 

(4) Piece-meal excision. 

((■) Scarring operations by an electric cauterj". 
It was shown in Chapter II that the division of the vasa 
deferentia bad no efEec't either on the testicle or on the prostate. 
It was also pointed out that castration produced an atrophy of 
the normal prostate, but it could not be relied iipon to bring about 
a diminution in the size of a pathologically enlarged organ 
{Pailiological Sociely't Tfamae/ioat, vol. 56). No hope of relief 
can, therefore, he found in either of these operations. 

Incision of the pelvic floor has been advocated and, I believe, 
even practised. This procedure is based on the assumption that 
the obstruction to the outttow of the urine is produced by the 
displacement upwards of the enlarged prostate bi-ought abont bj- 
its enlargement. It is held that by dividing the pelvic floor 
the prostate is allowed to i-esume its normal position, so that 
the lowest portion of the bladder regains its usual level, and 
normal micturition is thereby re-established. A study of the 
morbid anatomy shows that this idea is altogether erroneous, 
and that no amount of dropping of the prostate can counteract 
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thti intcrforonL'e o£ tlm prostate with tlie spliinpler vesicae, the 
iuereased urethral {ireusure, and tlie distortion and elon^tion 
of the urethra. It is unlikely, therefore, that this operation 
will find any aceeptance. 

Operati<m» on the proalafe i/»elj'. There ia no doubt that direct 
interferenee with the gland is the operation of the future. 
Fortunately thu greater number of enlargements lend themselves 
to the enucleation method. This should therefore be tried in 
the first instance. 

If no line of cleavage can be found, the choiee must lie between 
a piece-meal removal or an opei'ation of the Bottini type. The 
idea of the latter operation is, 1o produce, by means of an electric 
eaufer}', a series of scars in the lateral and ])osterior portions 
of the prostate, and, by their contraction, a ehrinkage in the bulk 
of the organ. If the Bottini instrument is need, as it was 
originally, with an unopened bladder there must be considerable 
danger attached to the procedure, since there is no means of 
telling to what extent the burning has been carried. If a Bupi-a- 
pnbic opening has been made into the bladder the instrument can 
be controlled by sight, and a grave objection to this procedure 
removed. It has been claimed by surgeons nbo have practised 
this ojienition that the results are good, and I have myself seen 
a jmtient who, by its aid, pronoimced himself as completely cured. 
Beyond this, I have no esperience of the operation. 

The remaining method is that of piece-meal excision. It is 
certainly not an ideal operation, but there may be no choice between 
its practice and leaving the patient without any attempt being 
made for his relief. Its performance, either by the perineal or 
Bupra-pubic routes, demands a good deal of care and judgement. If 
pushed too far, there is danger of the pelvic fascia being opened 
and of septic trouble ensuing. In two cases which I have seen, 
micturition by the normal passages was never re-estublisbed, and 
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the patients were, if anytliiiig, in a worse plight than before 
operation. On the other hand, many patients have been 
materially benefited. A good deal of experience is needed as to 
the part to be attacked and as to the amonnt to be removed, 
before this operation can be placed on a really sound footing. The 
prostates which have to be sfi atloi-'kcd are usually, but not always, 
smalt. They are generally hard, and show but little intra-vesica! 
projection. There cannot, therefore, under sneh conditions, be 
much gland to be removed, and those who are wise will confine 
themselves to a limited removal. 



CHOirE OF nouTE 

The best route by which to perform prostatectomy is still 
keenly debated. In England the snpra-pubic method is, and 
has been, the more jiopular. Abroad the perineal route has 
been the more largely used ; there are signs, however, that 
the high operation is gaining in favour. As regards acces-si- 
bility of the prostate during removal of the tumours there is 
but little to choose. In the supi-a-pubic method, the inferior 
part of the organ may bo hard or almost impossible to reach, 
while the same is true of the vesical portion of the prtistate when 
the perineal route in adopted. Tumours of the 'middle lobe' an^ 
said to be more easily reached through the bladder than through 
the perineum. Experience shows that the commonest form of 
enlargement is that in which an adenoma is developed in each 
lateral mass of the organ. If a tumour is found which projects 
behind the urethra, it is almost in every instance an extension 
from one of the lateral tumours, or arises from the bridge of 
adenomatous tissue which joins them (horse-shoe-shaped tumour). 

M'hen the bladder is opened from above and a finger introduced 
into the rectum, the oi^n lies between tlie two hands of the 
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operator with very little tissue intep|)osed, ami n very aocunte 
idea of Its size, consifitence, and Kliajie can he obtained. The 
upper hand is in actual contact with the ur^an, white the lower 
is only separated from it by the thickness of the rectal wall. 
When the perineal ronte is used, the lower hand only is in actual 
contact with the prostate, while the upper hand is separated hy 
the thit-Iiness o£ the belly wall. This disadvantage has iieen 
obviated by making; an incision through the abdominal parietes, 
or even by opening the bladder (combined method). By adopt- 
ing the jierineal i-oute and by the use of tractors the prostate 
can be bi-oitght down into the peiineal wound, the capsule 
incised, and the growth enucleated under the eye. When the 
operation is i)erfonned from the bladder, the removal is done 
by the sense of touch. Tins is not such a grave disad^'antagc 
in tile encapsuled tumour as might appear, for under these 
conditions the finger (jtiicWIy enters the line of cleavage and 
follows that line until enucleation is complete, and there is prac- 
tically no need to make any attempt to guide the enucleating 
finger, since it readily follows the line of least resistance. When 
one of the non-enea]»snled forms of enlargement is encountered, 
the perineal method, since it allows removal to be performed 
by the sense of sight, would seem to be the more preferalile. 
Theoretically, the perineal route affords the best drainage, but 
in practice it is found that the i^upra-pubic route offers no 
real di^vantage in this respect. .V syphon tube is enough, as 
n rule, to carry away the urine as it is secreted, and if a difficulty 
is found in keeping the patient dry, a Spren'rel's water pump 
or Colt's tube will do all that is required. If thought advisable, 
a simple median perineal section, after the supra-pubic prostatec- 
tomy, will give inferior drainage. 

It has been held that, by adopting the combined method, or 
the {>erineal with the use u£ tractors, and by enuch-ating the 
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tumours one by one, the urethra, and bladder mucous membrance 
can be left intact, and by tlieir integ;nty prevent the soiling by the 
urine o£ the couch From whieli the tumours have I>een removed, 
The writer's own observations would lead him to believe tliat it 
is only in a very few instances that the mucous membrane of 
bladder or iii-ethra can be left unbroken. The tumours often 
])ro.iect far into the bladder, and the mucous membrane over 
them is usually so attenuated as to be incapable of bein^j 
raised from the underlying tumoure without rupture (see p. 10). 
It is certainly remarkable how seldom unpleasant symptoms due 
to infection by foul urine follow prostatectnmj'. Tlic dangers 
ean be still further reduced if a preliminary cystotomy, followed 
by a ])criod of bladder drainage, is employed before the prostatec- 
tomy is i>erformed. 

Hugh Young states that, by the use of the perineal method 
and of incisions on cither side of the mid-line, the adenomata 
can be removed one by one, and the posterior median portion 
of the prostate containing the cjaculator}' ducts left intact (see 
page 159). 

Provided that the operation has been satisfactorily performed, 
there is apparently no difference in the time taken for the bladder 
to close, no matter ivhat route has lieen adopted, nor is one method 
more likely to cause stricture than the other. 

As has just been stated, the perineal route would apjiareiitly 
lie the most favourable for attacking librous prostates, and should 
therefore be adopted if such diagnosis can be made with certainty. 
Unfortunately it appears that it is impossible, before the actual 
attempt is made, to say which prostates contain enucleable tumours 
and which do not. It is certainly the case that prostates enlarged 
but little above the normal, and even of hard consistence and 
therefore presumably of the librous and non -enucleable variety, 
prove Gvetitually to be adenomatous and to contain unucleable 
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tumoiire. The mortality o£ thu two routes is nearly e<|uat. 
Lynn Thomas gives it as 0-9 in favour of the perineal.' 

It would therefore appear that ease of removal when once the 
prostate has been reached, the facilities for draina^, the rapidity 
of closure of the wound, and the mortality are about equal with 
the two methods. In the case of the supra-pubic route, a simple 
cystotomy and the introduction of a finger to the rectum brings 
the organ at once within reach. In the perineal route, on the 
other hand, a more or less lengthy dissection has to be performed 
before the prostate can be reached, and there is a certain danger 
that in this process of dissection the rectum may be wounded. In 
addition to this, the lithotomy posilion is not so favourable t<j the 
I)atient as is the supine. The ease with which an anaei-thetic is 
taken is of great moment, considering the age of such patteuls 
and their liability to lung complications. 

There can he no doubt that by far the larger number of 
tumours of the prostate, probably something like 75 per cent., 
can be quickly, easily, and efficiently removed by the supi-a-jiubic 
mute. Considering the difficulty in a(.'curately diagnosing the 
non-enucleable form, it is open to question whether it is worth 
while considering the advisability of adopting the perineal method 
04^ a general rule. 

The question of the itcrineal route is further discussed in the 
chapter on Carcinoma. 

■ Soo tootn'iU oil {Wgo IBO 



CHAPTER X 

PROSTATECTOMY 

Preliniinarf/ consuJeralions. It is to be again insisted that no 
radical operation should be undertaken when acute retention is 
present, or when the patient is worn out by sepsis and want of 
sleep. In these cases a preliminary cystotomy is the right 
treatment. Even when such complications are not present, but 
the urine is alkaline, an attempt should be made to get the 
bladder in good condition before proceeding to a radical o[)ei*ation. 
In an aged patient even a recent bladder infection may be an 
indication for bladder drainage, with a view to avoiding further 
septic infection, and as a preliminary to prostatectomy. 

SlPUA-PrBIC PROSTATECTOMY 

This is the operation which has been advocated by Freyer, 
and to this operator belongs the credit for the revival of pro- 
statectomy in England. There can be no doubt that the 
publication of Freyer's results marked an immense forward stride 
in the treatment of enlarged prostate. 

The operation. The hand which provides the finger to be 
introduced into the rectum should be clothed with a rubber 
glove. This is to be recommended on two grounds, firstly, 
because after enucleation this hand may be required to complete 
the operation, and secondly, because it may be necessary to 
change hands in the course of operation. Lynn Thomas has 
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devised iiii in strum cut (vliicli can be insertwl into the rectum 
and talte the place of the finger, thns avoiding any soiling ol' 
the hand. Thedelicacy of touch ensured by the bimanual method 
is lost by the use of tliis instrument, and it is doubtful, therefore, 
whether its advantages compensate for its disadvantages. 

The Trendelenburg position in certain eases renders the prostate 
more accessible. Although this position is not an ideal one 
from a general point of view, it is advisable to have the patient 
on a table in which this position can be arranged with as little 
disturbance to the patient as possible. 

If possible, the bladder is first washed out, and then filled 
with normal saline, If a calheter will not enter, the bladder 
must be opened without the aid afToided by its distension. 
A vertical incision is made through the mid-line, the recti 
separated from one another, and the bladder exposed. Two 
thick catgut sutures are then passed through the bladder-wall, 
and the viscua o})ened Ijetween them. These supporting sutures 
are not really necessary, but are to be recommended, since 
traction on them during the process of euucleatiou pre\'ent8 the 
tearing away of the bladder from its surroundings, and a con- 
sequent formation of a large space outside the viscus in whieh 
urine can lie. Directly the bladder is incised, and before any 
of the fluid has had time to escajw, a finger is introduced, and 
the condition of the prostate and the amount of its intra-vesieal 
projection, and the condition of the internal meatus determined. 
A finger or two fingers are now introduced into the rectum, 
and the organ examined bimanualiy. 

It is now [Mssfiible to tell if enucleation is likely to prove ea^v. 
If the prostate presents a well-marked intra-vesical projection, 
and is large, smooth, and resilient, it is fairly certain to offer no 
great difficulty. If the organ is small, hard, and presents but 
little intra-vesical projection, the operation may be accompanied 
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by great difficult)', even iE it prove possible. Nevfrtheless it 
ol'teri happens that tbe small prostate will lend itself to enueleatioii, 
and the only way o£ proving or disproving the possibility o£ 
enucleation is the attempt to do it. 

A'nucleaiioii of llie /timovrf. The shelling out is commenced by 
L'utting or scratching through the mucous membrane near the 
summit, and on the vesic^a] side of the intra-vesical projection. 
The mucous membrane, which alone covers this part of the 
gland if the nitra^veaical projection is large, is quickly penetrated, 
and the finger, passing downwards, soon penetrates within the 
internal sphincter and enters the line of cleavage. This line may 
be either on the surface of the adenomatous mass itself or lie 
between the planes of the ' capsule '. Continuing the separation, 
the finger now sweeps round to the opposite side of the prostate, 
tearing as it goes the bladder mucous membrane from that lining 
the urethia, so that when the finger has completed the circuit of 
the intra-vesical projection, a ditch, so to speak, will have been 
dug round the upper or vesical portion of the prostate- 

The enucleation is conchided by a deepening on all sides of 
this cleft until the lower part of the prostate is reached, and the 
linger again comes in contact with the urethra at the apex of 
the glaiul. The urethra is then either torn or cut across, and 
the timiour, which now lies free in the bladder, is removed 
through the supra-pubic opening. Even when encapsulation 
is well marked there are two points where some difficulty 
may he encountered. The first is at the commencement of 
the ojjeration, in finding the line of cleavage. It is met with 
in those cases of prostatic enlargement in which there is very 
little intra-vesical projection, and in which for this reason a layer 
of bladder muscle still lies over the prostatic adenoma. Such 
a condition as this is seen in Fig, 28. The second difficulty 
met with, is at the lowest part of the prostate where, owing to 
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tlie deptli of the wound, tlie eiiucleiiting finger becomes almoat 
powerless, and a cliange of liands may even he nece.-sary. Tlie 
finger or fingers in the rectum, wliieli have been used to push 
up and steady the prostate during the previons portion of the 
enucleation process, are often unable at this point to raise the 
prastate or be of much assistancu. 

In those cases in which the encapsulation is deficient, the opera- 
tion may be one of considerable difficulty. Instead of quickly 
linding the line of cleavage and rapidly completing the enuclea- 
tion, the finger at first makes little or no progress, and then finda 
a cleavage line, only to be brought up by tough arcati through 
which it is exceedingly difficult to find a way, and which may 
require the scissors lor their division. In such a case the only 
remedy is patience, and to pay careful attention to the guiding 
finger in the rectum, whit-li will quiclily show the enucleating 
finger if it is in danger of transgressing the limits of the prostate. 

Tumours removed under such conditions, although they conform 
to the tyjie removed by easy enucleation, arc apt to be irregular 
in shape and to show a rough and ragged surface even when 
the surfaces of the adenomatous masses are exposed, while the 
'capsule' when present is formed of very irregular bands; in 
fact the external appearance of such tumours contrasts somewhat 
sharply with the smooth lobulated surface and circumferential 
capsule fibres of those tumours removed when the operation 
proves easy. 

It is not possible to predict what type of tumour {see p. 179) 
will ho removed by enucleation, and the operator has vury little 
power in determining this ; the finger enters the line of cleavage 
and completes the operation in this line. It may be that 
the cleavage line lies on the surface of the adenoma, and 
so, the tumour removed may be an adenoma in one lateral 
mass, and the process will have to be repeated on the opposite 
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side. At anotliL'T time tlic finger pt-netrates to the surface of 
the tumour anil removes one of the horse-shoe type. Again the 
line of cleavage will run through the 'capsule', in which case 
tninours, of various forms and containing the urethra, will be 
removed Furrounded by a 'capsule '. 

Pi-onlalectoiii^ hy yivce-mtal txcmoit. If after patient trial the 
enucleation operation proves impossible, three courses remain 
open. Either the operation must be abandoned, the growth 
vemoved piece-meal with scissors and punch forceps, or scaiTing 
produced by the application of an eleetiie cautery. Of the last 
opeiation little can be said, except that when the bladder lias 
l)eeii opened and a speculum introduced, the cautery can be 
applied with comparative safety. If it is decided to remove the 
growth piece-meal with scissors or punch foi-eeps, care must be 
taken that the confines of the gland are not passed, and irre- 
parable damage done. Probably the best results are to lie 
obtained by removal of the growth which lies behind the 
urethra, as by this means the valvular nature of the internal 
meatus and upper urethra is destroyed. 

Trealment after stijira-puhic prMtaleclomy. After the opei-ation 
is finished, the bladder should be iiTigated with saline fluid at 
about a temperature of 1 15° F. This is usually sufficient to check 
any haemorrhage if it occur. It is liest performed by means of 
a catheter introduced through the penis, the eye of which lies 
in the cavity left by tlie removal of the ])rostate ; the fluid 
escapes through the supra-pubic wound. The author prefers 
to anchor the sides of the bladder wound to the deep layers of the 
rectus sheath, the incision in the bladder being reduced by catgut 
sutures so as to admit a lai^e sized catheter. The anchoring of 
the bladder lj unnecessary, but it has the advantage of facilitating 
the rein trod uct ion of the catheter, should this by any means slip 
outof the bladder. Theanteriorrectussheath is brought together 
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Fio. 48, Tho flask, sciii in tlio middle of the centre li^re, is 
coiincctcd on one side with llie bladder, and on tho other with the 
water-pump by iiieuna of whivh a vncuum is msintainrd. The flask 
should be on the wimo level hs the pntienfs body. Tlia left-hand 
figure abowi a «ilver tube provided with lateml openings at the 
bottom and a collar hj which it rests on the nMominal wall. Into it 
dips a bent glass tube connected with the vacuum flnsk. The right- 
Imnd figure is tlic water-pump itself. The psssuge of the water 
llirough the latter in regulated by a screw clip. The water should 
run slowly, so that envh drop is followed by nu np|>ri.i:iablo intcn'aL 
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wiLliafew<»tgiit sutures, but a space is left beside the catheter to 
give free exit to any urine which may escape around the instru- 
ment. The top and bottom of the skin wound is then closed. 
Some operators use no sutures to the bladder, but allow it to 
drop back, and insert a larg« draina^fe tube, the wrine being 
allowed to escape into the dressing's. I have tried both methods, 
but do not find that the latter leads to any material shortening 
of the i>eriod o£ supra-pubic leaking. It is doubtful, therefore, 
if the discomfort of continual soafcage in urine is at all com- 
|ien sated for. 

The operation completed, the patient is put back to bed, and 
any shock treated in the usual manner. If u catheter lias been 
inserted into the bladder, this is connected with a syphon tube 
or a Sprengel's pump (see Fig. 48). This pump, the details 
"E which were devised by Mr. Kdmund White, has been in use 
for many years at St. Thomas's Hospital. It is very simple to 
work, seldom gets out of onler, and by its means the patient can 
nearly always be kept dry and comfortable. 

The urine may remain blood-stained for somewhere about 
a week or ten days. The passage of clots occasionally, though 
seldom, gives trouble, and blocks the catheter if this method of 
drainage is used. It is, however, a simple matter to clear the 
catheter by injecting a little normal saline through it. Occasion- 
ally the post-operative haemorrhage may give more trouble, and 
fill the bladder with clote, when it will be necessary to reopen 
the wound and empty the bladder. Such haemorrhage may 
occur within a day or two of the prostatectomy, or at the end 
of the first week, when it may be properly considered as secondary 
haemorrhage. Fortunately in neither case is the haemorrb^e 
very persistent. Clearing out the bladder, and irrigation with 
hot saline is usually sufBeient to control it. It is conceivable, 
however, tliat more vigorous means might have to be taken to 
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deal with it^ when packing the prostatic couch with gauze would 
probably be the most efficient way of meeting this emergency. 
If the haemorrhage has occurred at the end of the first week^ and 
is therefore of the nature of a secondary haemorrhage, it would 
be desirable to enlarge the supra-pubic opening^ which would 
have by this time become somewhat contracted^ and thus afford 
more efficient drainage. It is not unusual, when spontaneous 
micturition begins to be established, for the urine to be tinged 
with blood, or even for clots to be passed. This need give rise 
to no anxiety, for it passes away without the necessity for any 
special treatment. 

Habitual irrigation of the bladder is not necessary, and uro- 
tropin or some other urinary antiseptic will^ as a rule, keep 
the urine sweet and the patient free from smell. At the end 
of five or six days the catheter is changed for a smaller one, 
and at the end oE ten or twelve days a still smaller sized one is 
substituted, or the catheter altogether discontinued. The date of 
the final removal of the catheter should be decided by the con- 
dition of the supra-pubic wound. If this is sound, healthy, and 
contracting well, the tube may be left out; but if, on the other 
hand, the wound is dirty, it is better to continue the drainage, as 
such a wound will not close until it is clean and free from slough. 
Directly the tube is dispensed with, or even before, if it is 
necessary to keep the tube in for a lengthy period, the patient 
can have a daily bath, and gradually get on to his feet. Micturi- 
tion by the normal passages is usually established somewhere 
about the third week, but the period of its re-establishment is 
very various, and it is not unusual for the sinus, when apparently 
closed, to occasionally open and discharge urine, especially at the 
time of micturition. There is, as a rule, no need for the intro- 
duction of any instrument into the urethra with a view to 
avoiding a stricture, though the [ assage of a steel sound before 
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B pSieiit passes from observation is advisable, to ascertain tlie 
condition oF the urethra at the junction of the prostatic and 
membraneouB portion. 

Sjiasm o£ the muscles of the perineum is occasionally trouble- 
some for a day or two after operation. As far as can be 
ascertained, this lias no connexion with the presence of a tube 
in the bladder, or with a distension of the bladder by fluid. 
It is diffienlt to treat, but happily jiasses off as a rule in the 
course of a few days. No drugs have any very diri-ct effect, 
but potassium bromide by the mouth and a morphia suppository 
by the rectum arc usually sufficient to inalic the patient fairly 
comfortable. 

PEHISEAL PUOSTATECTOSIY 

The object of this operation is to attack the prostate from its 
apex or from its rectal surface. The patient is placed in the 
lithotomy position, and a staff introduced into the bladder through 
the penis. A straight vertical, a V-shaped, or crescentic in- 
cision is made into the perineum, and the dissection earned down 
to the fibro-muscular band which passes from the urethra to the 
rectal angle. This is divided, and the membranous uretlira and 
the apes of the jirostate exposed. The procedures now differ 
somewhat in detail. 

1, The membranous urethra is incised at the apex of the 
prostate, and the finger introduced into the prostatic urethra. 
Enucleation is then carried out, commencing either at the superior 
or inferior extremity of the prostate. In order to steady and 
render the organ more accessible, pressure is made with the hand 
on the hypo-gastric region. If this is deemed insufficient, an 
incision can be made through the abdominal wall, and pressure 
applied through the bladder wall, or the bladder itself opened 
and direct pressure made on the prostate. This operation is 
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essentially tlie same as the supra-pubic onvicleation, the prostate 
being attacked from the perineum instead of from the bladder. 
Enucleation is performed by the sense of touch, and no jiai-ticiilar 
care is taken to avoid the ejaculatory ducts. The bladder is 
drained through the perineum or penis. The operation is only 
euitable for dealing with an adenomatous enlargement, and 
presents no advantages over the supra -pubic method just 
described. 

2. The apes and the lower part of the posterior surface of the 
prostate are exposed by the division of the anterior hbi-es of 
the levator ani, and by retraction of Ihe more lateral ones. The 
pi-ostate is then depressed into the wound by pressure on the 
staff within tlie urethra, or the membmnoua portion of the canal 
is incised, a prostatic refractor inserted into the bladder, expanded, 
and the prostate pulled down into the wound. Two incisions, 
one on either side of the mid-line, are then made into the 'cap- 
sule', and the adenomatu enucleated from the lateml portions 
of the organ, or a portion of the prostate is removed hy 
' morcellement ', should the enlargement prove of the toug'h 
variety. No care is taken to avoid the ejaculatory ducts, and 
the bladder is drained by the perineal route, 

3. The posterior surface of the prostate is fully exposed by 
the insertion of the fingers into the areolar space between the 
rectum and the prostate {space of Denonvilliers). A vei'ticat 
incision is now made through the posterior surface of the 
'capsule'. By means of a supra-pubic cystotomy the prostate is 
pushed down, and the finger or blunt instrument in the perineal 
wound sheds the ' capsule ' off the prostate. The finger in the 
bladder directs the enucleation when the stripping process has 
reached up to where the prostate lies beneath the mucous 
membrane of the bladder or urethra. It is claimed that the 
enlargement can thus be removed without opening the urethra 
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or bladder. Tlie Ciivify Jeft by removal of the prostate is packed 
will) ^atize, and llie bladder drained tfamii^h tlie urethra or 
6U].i'a-pubie opening. 

4. The pOEt«riDr Burface of the prostate in exposed as in the 
last case, the urethra opened, and a tractor inserted into the 
bladder. Two vertical inciiiionE are then made, one on either side 
oE the mid-line. Each lateral lobe is freed and removed. It is 
claimed that the ejaculatory ducts are saved, as they lie in the 
intermediate portion of the prostate between the two vertical 
incisions. Perineal drainage is employed. 

5. The (losterior surface of the prostate is exposed. A tractor 
inserted into the bladder throngli an incision in the membianous 
urethra. An incision is then made through the 'capsule ', and 
each lateral lobe separated on its inferior, lateral, and vesical 
surfaces. The prostatic urethra is then slit up. jV finger is 
introduced into the urethra, and the lateral lobes sei^arated by 
careful dissection from the canal. The ejaculatory ducts are 
li;iated, the urethral wound is then closed round a perineal tube, 
and a catheter is also introduced into the bladder through the 
penis. 

It will be seen that the operations described fall into two main 
categories. The first performs enucleation by the sense of touch, 
as is done in Kupra-pubic operation. The second attempts to use 
both the hand and the eye. It would therefore be an ideal pro- 
cess when the prostate has to be removed by ' morcellement '. 
It is very doubtful if the refinements, such as leaving the bladder, 
urethra, and vasa deferentia intact, can really be carried out in the 
majority of cases. 

The descriptions of the perineal operation are rendei-ed difficult 
to follow because of the confusion still existing as to the use and 
the meaning of the terms ' cai)sulc ' and ' sheath ', Some.a 
oiwrators recognize that the ' capsule ' is an altered jiortion of t 
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gland proper, and talk of the operation as being conducted within 
the confines of the gland. Others describe a ' capsule ' which 
the author believes to be an altered portion of the gland^ but talk 
as if the removal were carried out through the fibrous sheath of 
the organ. 

The truth of the matter is^ that when the prostate is attacked 
from the perineum, the expanded outer portion of the prostate 
has to be incised^ and the adenomata removed from within their 
newly formed capsule. In the case of the non-encapsuled 
varieties the ^ capsule ^ is deficient or non-existent, and the organ 
is simply bitten away piece-meal. 

THE IIKSULTS OF TROSTATECTO.MY 

III determining the claim of prostatectomy to be considered 
a success, several points have to be settled, namely : — the degree 
to which the natural functions are restored, the percentage of 
cases in which good function is regained, and the mortality con- 
nected with the operation. 

It is intended to speak only of the results attained by the 
enucleation operation. 

Closure of sinus. The supra-pubic sinus is closed and normal 
micturition established in about one month. Sometimes this 
occurs as early as the fourteenth day, and is rarely delayed 
beyond five weeks. If the operation has been of the usual kind, 
and no special difficulties of enucleation encountered, there need 
be no anxiety as to the ultimate sound closure of the operation 
wound. 

Stricture. Any narrowing of the urethra, even when the whole 
of the mucous lining of the prostatic urethra has been removed 
with the tumour, is of rare occurrence, the cnnal admitting 
the passage of a medium-sized steel sound without difficulty, 
save for a slight hitch at. the neck of the bladder. In those 
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iastances in which some iiarTOWing i!ti].icrveiies, it is most prubably 
due to a rupture of the ' capsule ', aud a trans^ession of the 
limits of the gland near the apex o£ the organ, and is therefore 
most likely to l« met with in the imperfectly encapsuled type 
of enlargement, which reijuires the employment of a considerable 
amount o£ force for it« removal.' 

Jiecoveij of the hlaililer. It is usual for a certain amount 
of frequency of micturition to continue for some time att«r the 
closure of the bladder. In some cases this frequent micturition, 
especially at night, remains permanently, but it does not in- 
commode the patient. In other cases, however, the intervals 
become longer and longer until the patient returns to his usual 
routine, and the nights are undisturbed. This post -operative 
frequency is unconnected with alkalinity of the urine, and is 
jKMsibly due to the small size of the bladder brought about by 
pre-operative conditions, and by the period of bladder drainage. 

The power of i)ropulsioii is rapidly regained. This fact, as 
]Miintetl out by Freyer, is enough to show that hopeless deteriora- 
tion of the muscle and atony of the bladder must be of very rare 
occurrence, even in those cases in which obstruction to the outflow 



' The fullowing case is iuterestlng. J. T., male, aged G9, had siifT^red 
from proBtatiu symptuma for five jrenn. Supra-pubic prostntectomy was 
performed and s tumour coutainiTig tlie urethra was removed. It was of the 
ordiiiiiry twiu tumour type and weighed 30 grnins. The patient wu dii- 
cliarged, with the sinus closed, five weeks artet the operation. Hiaturltion 
was normal. No sound wiia passed. Fourteen diiy!> Inter the sinuH opened 
aud more and more urine was passed tiii'Ough it until normal mioturition 
ceawd. The bladder was again opened ten weefcs after the first operation, 
and examination showed that the mucous membrane nna continuous over 
the internal meatus. The cavity from whluli the tumour had been removed 
was only just recogn izabte. 

A st«el sound was passed and entered the bladder without difficulty when 
once the mucous membrane hail been perforated. There was no real 
i:i>nlmction of the urftlira. 

The patient wan ernntually discharged with iiurmul micturition. This || 
thu only i-aae of lioubtu with the urethra that I hftv>! met with. 
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oE the urine and c^^Utiii have IjL'eii of long duration, and is 
sufficient in itself to rel'ute tlie llieory of a primaiy failure of the 
muscle coats. 

The fate of Ihe ojieratioa cauli/. Fatiente on whom prosta- 
tectomy has been performed declare that the sensations connected 
with the emptying of the bladder are identical with those of the 
normal state. It is therefore interesting to inquire what becomes 
of the cavity left hy the removal of the adenomatous masses. 
That the cavity rapidly contracts is an observation that can be 
made at the time of operation, and, when an opportunity occurs 
owing to the death of the patient, a few days after the operation. 
As to its ultimate fate little is known. Thompson Walker 
has described a ease wlii<.-h he examined two years after opera- 
tion. In this instance, a cavity, though small (the »ize of 
a hazel nut), remained at the site of the prostatectomy. 
Walker considered that the internal sphincter in thiB case had 
i-emained dilated, and conse(|uently haitily likely to perform its 
functions as a sphincter. It was therefore thought that the con- 
strictor iirethrae had probably acquireil a greater importance than 
under normal conditions. The cavity communicated with the 
bladder by an aperture that admitted the tip of the little finger. 
The posterior boundary of this aperture was formed hy a ledge, 
the upper turfaee of which oorreajjonded to the trigone of the 
bladder. The membranous urethra at its point of junction witli 

I the cavity had the calibre of au ordinary lead pencil. There was 
no sign of eieatrlcial contraction. 

The interior of the cavity was smooth. On section, its wall 
showed tough granular-looking tissue, which under the microscope 
rvvealed dense fibrous tissue and a large amount of striped 

I muscle. The lateral and jiosterior walls were thinner than the 
anterior, and had only the thickness of brown pnper. The 
interior was lined by ii layer of i.'cll> nf varying depth. Some- 
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1 the cells funneJ a siiiyle Itiyer, B'^mftimi'w two lajers, 

f sometimes they were met wltli in heaps. The superii(.-ial ones 
were flattened, the deeper ones rounded in oiitline. Oecasionally 

f the lining cells were wanting altogether {see also footnote, 

I pa^ 157). 

Slate of sexual powa; Tlie sesiial potency of the individual 

I after operation is not really of much moment. The state of the 

L patients before operation is such that they are not inclined to he 

I captious on this score. 

The writers own experience would show that the sexual desire 
and virility are not altered by the operation. The virility shown 
by the subjects of prostatectomy doen not in the least degree 
indicate that the vasa defercntia are uninjured and patent, or 

I that the individual can beget children. It was shown in the 

■ earlier part of this work that the nutrition of the testicles was 
independent of the integrity of the vaaa, and that the power of 
sexual congress was not altered by section or ligation of the vasu 

, defercntia. 

The question of the escape of the ejaculatory ducts must there- 

I fore be settled on anatomical grounds. The answer to this inquiry- 
is to be found in Fig. 59. It will be seen that, if the ' capsule ' is 
replaced into the cavity from which it was removed, the posterior 
ivall of the urethra is left intact, even after the removal of the 

I two lateral adenomatous masses. The ejaculatory ducts opening 

1 to this ridge, and running directly upwards and backwards 

would have escaped injury. If, on the other hand, the two 

lateral adenomatous masses had been ivmoved in their ' capsule ', 

tthe urethi'al ends of the ejaculatory ducts wotdd have been 
removed in the process, and it is unlikely that they would have 
re-established their openings into the cavity left by the operation. 
From these observations it may be generalized that when 
tnmours are removed in a 'capsule' the ejaculatory ducts are 
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sacrificed^ but that the ducts may escape injury when isolated 
adenomata are enucleated. 

Mortality. Lynn Thomas has collected the latest statistics 
{Brit. Med, Jourfi,^ Nov. 1906). They include 677 perineal and 
583 supra-pubic operations. The death-rate directly due to 
operation was 7-7 per cent, in the supra-pubic, and &8 per cent, 
in the perineal cases. The death-rate due to remote causes was 
3*4 per cent, in both classes. The percentage of complete cures 
was 81*4 per cent, in the perineal, and 95*6 in the supra-pubic.^ 

The figures are taken from the published results of American, 
Continental, and British surgeons. It is probable that the results 
are a good deal more favourable than would have been the case if 
the figures had been compiled from hospital statistics. 

Condnsiou, There can be no doubt as to the success of prosta- 
tectomy in the adenomatous form of the enlargement, provided 
that the operation is performed on patients with reasonably sound 
constitutions. On the other hand, disaster can only be expected 
if the operation is performed on individuals worn out by pain and 
sepsis. 

More experience is needed in the non-eucapsuled form of the 
enlargement, both as to the best operative procedure, and as to 
the results of piece-meal removal. 

1 Freyer {BriU Med. Journal, March 9, 1907) has published 119 cases of 
prostatectomy with nine deaths, a mortality of 7| per cent. 

Hugh Young {Johns Hopkins Hospital Reports^ Jan. 1907) gives 185 consecutive 
cases of perineal prostatectomy with a mortality of S.7 per cent. He states 
that in the last two and a half years there have been 100 cases with a 
mortality of 2 per cent. In the last sixty cases there was no death. 




CHAPTER XI 

NATURE OF THE ENUCLEATION OPERATION 

Whek the prostate is hard and fibrous and can only be 
removed by a proeess of tearing or punching, there is no doubt 
as to the nature of the operation ; hut when enucleation proves 
easy, and definite tumours are removed, there arc stilt two 
opinions held. It is not disputed that isolated adenomata can 
be shelled out of the prostate. The differenee of opinion arises 
when the tumours, often but not necessarily of large size, con- 
taining the urethra are removed. The question to be decided is 
whether such operation is of the nature of a real, total prosta- 
tectomy. The two views may be expressed as follows : — 

Those who maintain that total prostatectomy is possible, admit 
that the normal pro&-tat« cannot he removed from the body by 
a process of enucleation, because of its intiniat« attachment to 
the bladder. They point out that the recto-vesical fascia can 
be freed from the prostate by blunt dissection over all the 
Eurfaee of the organ, escept at the anterior commissure and the 
junction of the prostate with the bladder, and that the prostatic 
plexus of veins lying between the layers oE this recto-vesical 
fascia can, therefore, he raised without damage along with this 
fascia. The ability to ECparate the prostate and the bladder in 
prostatectomy is explained by supposing that the prostate in the 
process of enlargement ' shakes itself loose ' from its bladder 
attachments, and, in addition, loosens its attachment to the recto- 
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vesical fascia. The enucleating fin^r in this operation o£ ' total I 
prostatectomy ' is said to sweep round between the prostate and ■ 
its fibrous covering, separating them from one another, and, id I 
addition, peeling the bladder off the prostate. The junction of I 
the membranous and prostatic urethra is admittedly torn or cut J 
across, and the prostatic urethra removed with the tiunour. Tlitt M 
contention that the urethra is left intact by the operation haB-l 
been abandoned, and need not now be discussed. ■ 

Those who maintain that this operation is not of the nature ofV 
total prostatectomy, explain the ease of the enucleation of tha I 
masses in the following way : I 

Growths of the nature of adenomata are formed within tbefl 
prostate. These grow, and in their growth compress the outerfl 
portion of the gland until it forms a lamiuated fibrous cnvelopegl 
in which there still remain compressed and partially-destroyed I 
gland tubules. There is thus formed a * capsule ' to the adeno- I 
raata, which, like adenomata in other parts of the body, are I 
capable of being shelled out, the ease with which they area 
removed depending on the extent to which tbe encapsulationl 
has taken place. When prostatectomy is performed, it is lieldl 
that the enucleating finger penetrates to tbe surface of tha 
growth, which is thus removed without any circumferential 
envelope, or tbe finger performs the enucleation by finding 
a line of cleavage within the 'capsule', with tbe result thafei 
a part of the ' capsule ' is removed with the growth. Tfaefl 
junction of the membranous and prostatic urethra is here agaift] 
torn or cut across, and the prostatic urethra removed with tin 
tumour. 

The cavity left behind as tbe result of such an operation itJM 
according to the first view, lined by tbe recto-vesical fascia, a 
according to tbe second view, by the expanded outer j)ortion o 
the prostate. 
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In the chapter on the morbid anatomy, the formation of 
a fibrous pnveIo|K! fi'om the expanded outer portion of the 
prostrate has been traced. At the present moment it is 
necessary to ascertain how the appearances and the histologi- 
cal investigation o£ the tumours removed, and an examination 
of the parts left behind after prostatectomy, tally with the 
idea that ' total prostatectomy ' is really an enucleation o£ 
adenomatous masses from within a 'capsule' formed of com- 
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pressed prostatic tissue. The latter part of this subject has been 
fully treated of in vol. 55 of tUc Pathological Socielg'i Trani- 
acliom. 

The following is an extract from this paper :^ 
' Fig. 49 represents a specimen removed by the so-called 
operation of total prostatectomy. It was taken from a man, 
J. M., a^ed seventy - seven years, who had suffered from 
complete retention for six years. The weight of the specimen 
was 152 grams (IJ ozs.). The so-called " capsule " is seen to be 
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composed of transversely-coursing bundles. The upper or 
vesical part o£ tlie specimen is smooLh and rounded. 

' Connected with the inferior part of the gland is a torn 
portioa of the urethra which projects 13 mm. and partially 
surrounds the catheter which has been passed through the 
canal. The proetatic urethra is intact within the tumour. 

' Fig. 50 is a cross section of the same made through the 
middle of the or"an at n^ht angles to the asis of the urethra. 




It shows that the adenomatous tissue has practically surrounded 
\ the slit-like urethra, the wall of which is very thin and could 
not be separated from the adenomatous muss without rupture. 
At the circumference of tht; sjiccimen and completely sur- 
rounding it can be seen the thin so-ealled " capsule ". This may 
be considered a typical example of the parts removed by the 
so-called total prostatectomy. 

'With this specimen compare the following obtained after 
death. 
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'Fig. 51 represents a section o£ a prostate, taken at right 
angles to the urethra, of a man, H. H., aged sixty years, who 
was admitted for the impaetioii of a stone at the junction 
of the prostatic and membranous urethra. The stone was 
removed by mipra-pubic lithotomy. The patient died suddenly 
on the fourth day after operatiou. After death, the prostate 
and bladder were removed from the body, Iiardened in alcohol, 
and examined by moans of sections cut at rif^ht angles to the 
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urethra. The whole organ viewed from the outside forms 
a globular swelling without any indications of division into lobes. 
The greatest transverse diameter measures 6 cm. ; the urethra 
along its length also measures 6 cm. The cut surfaces shov 
a distinct envolojK- and within this is a glandular mass. The 
average thickness of the envelope is 0-3 cm. It is an exceedingly 
definite structure, and is distinctly laminated to such a marked 
degree that it admits of artificial cleavage for considerable 
distances along its lamellae. 

' In the section taken through the centre of the enlargement 
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on a transverse section, carried through thts part, to be inseparably 
continuous with the lateral portions. 

' Fig. 52 shows the separation between the envelope and the 
glandular portion. The central mass containing the urethra has 
been shelled out from the envelope. This can bo repeated in 
every section o£ the organ, so that ultimately the organ is 
divided into two parts, namely, the envelope, and a contained 
glandular mass, in which lies the urethra, the only line of 
continuity between the two being the thick anterior fibrous 
septum which is continued iu from tlie envelope to join the 
peri- urethral tissue, 

' No one can fail to be struck with the similarity of these 
two specimens (Figs. 50 and 51), the first obtained as the 
result of a surgical procedure, the other in the post-mortem 
room. The only difference is the thickness of the surrounding 
envelope ; the central portions are identical ; in fact, they appear 
to represent the same pathological change in different individuals. 

'In the specimen removed in the post-mortem room, the 
nature of the envelope can be studied. Now this contains 
gland matter, as shown by the lenticular mass seen in the 
drawing, and by the fact that a microscope section taken at 
a point which is entirely fibro- muscular to the naked eye reveals 
the presence of ilatfened gland spaces (Fig, 53). This envelope 
therefore represents more than the outer no n -glandular part of 
the organ, 

' It can be studied further in Figs. 54 to 59. 

'Fig. 54 represents the bladder and enlarged prostate taken 
after death from a man, F. H., aged eighty-three years, who 
died of uraemia. The front of the bladder and of the prostate 
has been removed by a coronal section. 

' The two lateral adenomatous masses have been removed 
by digital separation, which was accomplished without any 
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difficulty. The left of these masses has beea replaced, bnt the 
line of its separation is indicated in the drawing. The lateral 
wall of the urethra woe closely adherent and removed with it. 
It will be seen that there is a medinro ridge left after the 
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r^noval of the lateral masses ; this is the posterior wall of the 
ur«thra, and is still covered with mucous membrane. The 
walls of the bilocular ts\'ity left after the removal of the 
lateral adenomatous masses have a very consideiable thickness. 



THE EXUCLEATION OPERATION 



169 



ThiM is especially the case behind tlie uretJira on both sides, as 
seen in the lowest porfiou o£ the drawing. On the left side 
and behind is seen a poition of the prostatic plexus of veins. 




Fto.hi. (\ii<uralHizc.) 

•X furllier esamination of the specimen showed tJiat the walls 
left after the ablation of the lateral masses were capable of 
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a further division. With the finger and a blunt dissec-tor, the 
division was carried out until the part of the envelope immediately 
BurroTinding the lateral masses was completely iBolated. The 
result of this isolalion is shown in Figs. 55 and 56. 




\ 

B ' With this portion of the envelope has come away the posterior 

I wall of the urethra, and with it, of necessity, the terminal 

^L portions of Ihe ojoculatory ducts. This shell or eDvc]n|)e shows 

^^^ naked-<?yc evidences of gland-tissue, Lor it contains an adenoma 
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at the uvula vesicae; and a microscopic section of the envelope 
taken from the right side, where ouly fibrous tissue is visible to 
the naked eye, reveals the presence of lUtteued gland-spaccB 
lined with columnar epithelium (Fig. 57), 

'The outer surface n£ tlic envelope sliowa cireularly-couraii 
bundles of fibres. A drawing of these fibres has not been mi 
but a reverse of the outer surface can he seen in Fig. 55, which] 
represents the parts after the removal of the envelope descril 
The wall of the now unilocular cavity left by the removal of 
adenomata and of the envelope is still a definite structure, 
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has an appreeiahlc thiekness even at its thinm'Kt part, while 
behind it measures 0-6 eeutimetrcs in plane of section. The 
texture at this spot is spongy, and a microscopic section shorn 
the presence of a considerable amount of flattened gland-tieaue, 
whieh is not much altered from tlic normal (Fig. 58). 

• Still more externally can be seen the ])rostatic plexus. If 
the two adenomatous masses were replaced in their envelope, it 
would be seen that the whole would resemble tlie parts that are 
often removed in the so-called total prostatectomy, namely, two 
lateral adenomatous masses encompassed by an cnvi'lo|>c that is 
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most strongly niarkeil at the cc|iiator of the mass, and presenting 
transversely coarsin* fibres. 

' It has been pointed out that the specimen obtained by pro- 
statectomy and shown in Fig. 50 differs only from the specimen 
shown in Fig. 51, and obtained after death, in the thickness of 




Fin. Titl. TliP prc'ccdiiig GgiircH hnvo bten itiliicoil ninl jilncnil 
sidu liy aide ao tliut tliair relations cnn be more eiisily apprecinteil. 
A. TIip original specimen in tvliivh one lateral adenomatouB mou 
has been renioved. B. The bladder and outer ]>ari of the ' capaulo *. 
C. The inner part of (ha ' capsule ' usually remored with tho 
liimoiira. D, One latcrnl nitennRiutons mass; Ihp nDier wa.s exnctly 
Bimilar but is not stiowii. 



L 



the "capsule". Now this latter envelope is laminated, and can 
be ^plit in any part of its tbicknesB, If the finger had entered in 
the middle of the eut surface of the envelope, as shown in the 
section, the adenomatous mass would have come out surrounded 
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^titli an envelope, the fibres of which would liave formed circularly-^ 
dis]»sc(l bundles, and the surface would have resembled that seOu 
in the specimen represented in Fig. 49. I 

< The amount of capsule removed with such a tumour wiU'fl 
simply depend on the thickness of the envelope and the depth tol 
which the finger happens to have penetrated iu the process of 
enucleation. Fig. 59 demonstrates that, in such a case as this, 
each adenoma could have been removed seiiarately, provided 
that the linger had reached to the surface of the adenoinalouaJ 
masses. If the finger had penetrated less deeply, and hadl 
entered the envelope, the parts removed would have consisfaAl 
of two lateral adenomatous masses hound together by the innerfl 
most layers of the envelope.' ■ 

By the help of specimens removed from the dead body, thea 
growth of the adenomata, the formation of a definite laminated ■ 
envelope, and the alteration in the shape and environment of the ■ 
urethi'a have been traced. It has been shown that the glandular I 
masses, surrounded by the innermost layers of the euvelopefl 
enuc1eate«l from the jmrts removed after death, correspond I 
accurately to those removinl by the so-called total prostatee- U 
tomy in the living subject. It must, therefore, be concluded fl 
that the parts left behind in these two jiroccdures correspond. I 
Now iu the case of the parts removed after death, after such I 
a removal as that just described, there is left behind a definite I 
envelope. This cnvclojw has been shown to contain glandidarfl 
tissue, and therefore to have been formed by the periphery o£fl 
the organ, and to represent more than the outer non-glandular I 
cortex of the organ. It therefore follows that after the so-calledfl 
total prostatectomy, an envelope formed of expanded prostatiol 
tissue is left behind, and bounds the cavity formed by thai 
removal of the tumour. ^M 
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f The different apjxaraneea jire»euled by the 'cajnuW. 

I There is no doubt that appearances oE the ' capsule ' differ in 

I iliffcrent cases. Fig. 60 is a drawing of a bladder obtained 

from a male aged eighty-one years, who was suffering from 

I retention, on aceonnt of which supra-ptibic cystotomy was per- 

formed. The man was gravely ill at the time of admission, and 
died in a few bonis. At the post-mortem examination there was 

I intense baemorrhagie cystitis, double hydro-nephrosis, and 

a dilated left ureter. The bladder and the prostate were 
removed from the bo<ly. An opening was then made into 
the bladder, and prostatectomy porformeil in a, way identical 
with that adopted on the living subject. Enucleation was very 
easy. The tumour removed measured 9-5 centimetres in trans- 
verse diameter, and 6-5 centimetres in the vertical. It was of 
the twin-tumour type, the surface was lobulated, and showed 
portions of a fascicniated envelope. The prostatic urethra lay 
within the tumour. 

Fig. 60 shows the bladder and the ' capsule ' left after the 
removal of the adenomatous mass ; the ' capsule ' is a tliin but 
very definite structure, quite unlike the fibrous sheath of the 
prostate. The portion of the front wall has been cut away, and 
through the opening can be seen the space left by the removal 
of the tumour. At its summit this cavity eommnnicates with 
that o£ the bladder by an opening having a diamet«r of 4 centi- 
metres. Below can be seen the lumen of the membranous 
urethra, shown in the drawing as a triangular aperture. In 
one spot in the anterior surface oE the 'capsule' can be seen 
a small lenticular mass. Microscopic section of this mass shows 
it to consist of glandular tissue. The presence of an isolated 
nodule oE prostatic tissue would o£ itself, perhaps, be of little 
significance, but fiattened and atrophic remains of gland-tissue 
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are shown by microscopic sections to exist in pcHlioiis of the 
'capsule' altogether fibrous to the naked eye. Lying outside 




Fia. 60. (Slightly reductd.) 
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the 'capsule' were layers of areolar tissue, and, between their 
planes, the veins forming the prostatic plcjcns. It is to bo 
noted in this case that the prostatic enlargement was of long 
standing', the tumour of large size, and the 'capsule' a dense 
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I''ia. 01. (Natuml size.) 
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fibrous but comparatively thin structure. The internal surface 
of this 'capsule' was smooth. The ease of enucleation, the 
dense fibrous condition of the 'capsule' and the smoothness of 
its internal sur&ice are to be attributed to the length of duration 
of the enlargement and the size of the growth. 
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Fig. 61 shows a coronal section of the bladder and ' capsule ' 
in a case in whicli the history was of short duration and the 
tiunoiir of small size. It nas obtained £rom a case of supra-pubic 
prostatectomy which proved fatal from sepsis of the geni to-urinary 
tract a tew days after the operation. Thepatient was sixty-eight 
years of age, auil had present^ symptoms for about a year. The 
tumour weighed 36 grams, and was of the twin-tumour type, 
being surrounded by thin ' capsule ' and containing the prostatic 
urethra. It was, therefore, of similar nature to the last. The 
'capsule' left behind in the body is of thicker but less dense 
structure, and its internal surface much rougher than in the 
last case. It will be seen that on the left of the picture the 
wall of the 'capsule' is infiltrated with blood for rather more 
than half its extent. On the right side this infiltration is con- 
tinued down almost to the membranous urethra. Towards the 
top both walls show muscle fibre, depicted white in the drawing. 
Microscopic examination confirms the appearances as regards 
the upper part, but shows that the wall of the ' capsule ' in its 
inferior part contains degenerated glandular spaces. It follows, 
therefore, that in this specimen the walls of the 'capsule' are 
composite in their origin, being partly formed of the bladder 
wall and partly from the prostate itself. Postfiriorly the bladder 
wall does not enter in so large a degree into the formation 
of the ' capsule ', which is here almost entirely made up of 
compressed prostatic tissue. The ex])lanation of the roughness 
of the inner surface of the ' capstdc ' is apparently to be sought 
ill the want of encapsulation of the tumour, due possibly to its 
small size, and to the comparatively short duration of the 
enlargement, whereby the outer portion of the prostate was not 
subjected to pressure for so long a period as in the former case. 
The explanation of the composite nature of the ' capsule ' wall 
is found in the insinuation of the enJai^^ed prostate through the 
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epbincter, into the liladder. In dealing with the morbid anatomy 
it was pointed out that the enlarged prostate, by stretching the 
internal sphincter and gaining the cavity of the bladder, might 
actually raise the floor oE that viseus above its normal level, the 
mucons membrane o£ the bladder passing off the walls o£ the 
visciis on to the prostate at some level aljovc the internal 
sphincter. The intra-vesieal portion o£ the prostate would, 
therefore, lie in contact with the bladder wall. Under such 
conditions the upper part of the ' capsule ' would bo formed 
by the bladder wall, and the lower part by the expanded 
prostate. ' 

It is now necessai-y to see how the appearances of the tumours 
removed coincide with the idea that they are adenomatous 



i DIFFERENT TYPES OF TUMOUR KE«OVE 



■ PROSTATECTOMY. 



When prostatectomy is performed by enucleation the tumours 
removed conform to certain well-defined types. It will be 
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remembered that, in the normal state, gland tissue is found on 
every side of the urethra except immediately in front, though 
even here it is sometimes met with (see Pigs. 4 and 32J. 
' I am Indebted to The Pradilioner for tlio use of this block. 
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Type I, T/ie Singh Adenoma/ oirn Tuiiicmr. — Fig. 62 isa drawiiigf 
of Eiich a tumour wliicli was eniiulcated from the lateral mass of 
a proetate. It is the simplest form of tumour. It may develop 
in any part of the organ where gland tisane is situated, but is 
usually found on one side of the urethra or the other, and if 
small may be removed without injury to this canal. The 
surface is as a rule smooth and lohulated, but may show some 




Fia S3 ' Semi diagrammatic scheme showing tlie devolopmeol 
of the fliitglo adenomii, and ita effect on the prostate A. Normal 
gland B Communcing change in hoth lateral parts of the gland. 
C Some BH B hut moru advance, onn adenoma has outgrown the 
other. D. Adenoma fully developed. The circumrercntial part tit I 
the gland haa been expanded nad compressed to form the ' capHulo '» 
E. Shows condition of gland after removal of the adenoma. TlM>l 
r left by the removal of the adenoma lies entirely withiltfl 
the prostata ; the prostatic plexus of veins is untouched. F. The T 
enucleated tumour. 

circumferential fibres. Fig. 63 is a semi-diagrammatic scheme 
showing the development of the single adenoma. 

Type II. TAe Twin Tumour. 

(a) Without a ' cajwtfe '. — The parts here removed consist of 
two adenomatous masses, one from each lateral part of the organ. 
They may be of equal or unequal size. Their surfaces are 
■ I am indebted to The PractitiotKr for the use of thia block. 
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GiDooth and lobulated, but may present some fibrous strands. 
If they are oE any size the mucous membrane of the urethra is 
found lying on their opposed surfaces {Fig. 64). 




Fio. 64.< (Beduoed J.) 

(i) ttm partial ' cajjgule '. — In this type the two adenomata 
are joined, either on their anterior or posterior surfaces by 
a, hinge of fibrous tissue, ou the surface of which and on the 




Pig, 65. (Reduced \.) 
opposed surfaces of the adenomata, is usually to be fotmd t 

torn urethral wall, 

> I am indubtDd to Tim Praclilioner for the uao of Ihia block. 
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Fig. 65 shoWB such a tumour, the two adenomata being 
joined posteriorly by an incomplete 'capsule'. The torn 
urethral wall can be seen to lie partly on the tumours and partly 
on the ' capsule '. 

(c) With a compile circwa/ereulial ' captuU '. — Here the 
adenomata are bound together at their equators by a broad 
fibrous band. The poles are bare and shon a lobulated surface. 
The urethra is contained with the tumour. This is, perhaps, the 
commonest type of tumour (Fig. 66). 




Fro. 66.' (Slightly reduced.) 



Type III. Tie tiorse-Skoe Tumour. 

(a) Without a 'capsule '. — In this type the tumour removed is 
shaped like a horse-shoe, the heels of which are directed forwards. 
The adenomatous change has taken place at the side and behind 
the urethrar, but has not invaded the anterior commissure. 
The toe of the shoe lies in the position usually assigned to the 
'third lobe' (Fig. 68). 

(J) With a ' capsule ' — This is similar to the last, except for 
the presence of a capsule round the tumour which keeps together 
the two heels of the horse>shoe (Fig. 69). 

' I am indebted to Tht PractUiontr for the use of this block. 
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Fia. 67.' Somi'diBgrRmroatic scheme ihowing the formktion of 
the twin-tumour tjipe. A. The normnl gland. B. AdenomRtous 
masses liave formed one on each aide of the urethra, 'which ia 
already diatorted. The portion of the gland outside tlie ndenomata 
is showing signs of compression, as evidenaed bj the disappearance 
of the gland tiasue and tlio concentric direction at the Gbroa, Theni 
is still a thiok layer of tissue between the ndL'aonata and the 
urethra. C. The adenomata have increaaed in size, and approaclied 
the urethra, which has now beconie a simple slit. The 'capsule' 
haa appeared, there being no appearance of gland tissue in the 
circumferential part of the orgnu. G. The adenomata are in apposi- 
tion, being separated only by the attenuated urethral walls. The 
'capsule' ia a thick, dehnite structure, on the outside of which can 
be seen the proatatic venoua plexus. The dark line represents the 
point of cleavage in thia capsule when such a tumour as /)— twin 
tumour with comploto ' capsule ' — ia removed. F and £ represent 
twin tumours with the capsule present in front or behind. Such 
tumours are removed if the enucleating Soger penetrates to surface 
or the adenomata, but leaves n poitioii oF the ' capsule ' attached ia 
front or behind. 



r 




:,' Tlio 'loe' of the horseshoe or posterior part of the 
tumour la at the bottom. (Slightly reduced.) 

m indebted to IHe fVocNfioncr for the use of these blocks. 
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Fio. 71. < Semi'disgrammatio achame Bliow[i)g formation of the 
liorse-Bhoe type of tumour. A. Normal gland. B. Commencing 
adenomatouB ohango behind and nt the sides of the urethra. 
C. Adeoomatoua change has advanced, and is now plainly visibte. 
The urethra has boon flattened from side to Hide. The {;laud tianie 
JH dirappearing from the peripheral portions of the tumour. D. Great 
iaorease in the size of the adenomatous masH. Tlie urethra haa 
become a linear alit, and the wnlla of the canal have disappeared. 
The Miter portion of the gland baa bei^ome a laminated ' capsule '. 
The prostatic voqoub plexus is seen to be on the outer side of thia 
' capsule'. The dark line indicates the line of cleavsgo taken bj the 
enucleating linger of the operator when the tumour (£) is removed. 
In this cose the horse-Hboo tumour is surrounded by a 'capsule', 
which btnda the two arms of the horse-sboe together, and bo keeps 
the urethral walls in apposition. F. Similar tumour removed with- 
out a 'capsule'. The adenomatous mass haa opened out, so that 
the urethral wulls are no longer in apposition, and the canal i: 
ruptured along its anterior surfauo. 

iJubted to TliC rniclilwntT for the use of thcso blocks. 
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Type IV. The Riug futaouf. 

{a) Without a ' captule'. — Here the aiJeQomatous change haa 
taken place oa every Bide oE the urethra. In these cases it is 
probahle that glanil tissue esisted in front of the urethra, and 
that it iinderweat an adenomatous change in comniou with that 
lying at the siJos of, and behind, the urethi'a. 
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Flo T2 ■ Semi'duieraui malic Bchc-me sliowlng lliu rurniallun of 
the ring t>pe of tumour A hormal pioatate B Adenomatous 
rormutiuD has ULeu place mi all HidtiH of tlie urethra, which 
has become so distorted as to be trirndiate on >.rosa aection. Thu 
outer ponion of the gland shows no niHLroscupii. ajgas of gland 
tissue, and has Ihicouio Ihe larouiated ciipsule C Slmws tlm 
iULrease iii aize of the altered organ The urrtliru is a simple slit. 
The dartt lino shown the liiio of cleavage uacd lit the enurleation of 
(211, a ring-type tumour with a weU-mnrkod capsule. E. A ring- 
typt- tumour without capsule, wliich would have resulted if the 
enucleating Cuger bad ponetraled to the surface of the ndc-ooma. 

(i) With a 'capsule'. — The appearances are similar to the 
last except that the tumour is covered about its e(|iiator with 
a fibrous ' capsule ' (see Fig. 49). 

' I am indthled to TTit PradUiontT for Iho uae of this block, 

W.LUtCK 11 b 
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Type V. MmliipU TrnMomn i* a tkick 'eapntW. — Fig. 73 is 
K dniring oF a tnnsrefse section of a specimen removed by 




Fio. 73. (Natural lize.) 

enucleation. It shows three adenomatous masses embedded in 
a thick ' capsule '. This presents fibrous-looking circumferential 




Tio. T4. A. Kormal gland, b. Kumorous oommenoing adeno- 
matous masBes. o. Same an b but more advanced, d. Adenomata 
full}' developed and lyiug in a mass of coinproaaed pt«slatie tisaue. 
The dark liuo sliows tlio line followed by the finger in the process 
of enucleation. 



strands and prostatic tissue which still exhibits some of its 
normal spongy nature. The urethra has been much distorted 
by the adenomata. 
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Fig. "4 is a «liagrarainaticBchemesliowin;;Iiow such a specimen 
is produced. 

The tumours just described, iilthon^h differing mucli in shape, 
were all removed by a similar operative technique. The types 
are consUint but present no similarity to the prostate gland. 
By means of the diagrams it has been shown liow an adenomatous 
change, taking place in the gland, can acf'ouiit for all the various 
forms. 

It may therefore be said that the study o£ the specimens 
removed by prostatectomy supports the contention enunciated 
earlier in this chapter. 

It will now be convenient to summarize the fat-ts in favour o£ 
the contention that 'total prostatectomy' is the enucleation 
of adenomatous tumours from within a 'caiisule' formed from 
the expanded outer portion oE the prostate. 

1. The degree of ease with whi'cA melt lumonrt are enucleated. 
The adenomatous theory explains the separation between the 

bladder and the coverings of the tumour on the one hand, and 
the tumour itself on the other. It also explains the variation 
in the ease of enucleation and the vai-ying thickness of the 
'capsnle', either removed with the tumour or left behind in the 
body. 

2. The eate of eniivlealioii ofmiall tiimcure. 

In some cases the mass removed consists of a twin tumour 
provided with a 'capsule' containing the urethra, but weighing 
little more than the normal prostate. Under these circumstances 
simple enlargement can hardly be adduced to account for the 
case of separation between the bladder and the tumour. 

3. The exp/anation if the eate of einicleatioH in tome caies and 
(liffiailty in others, the prostate heing equally enlarged in t/otk 
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If the operation under Jiscussion were really a total ablation 
oE the gland, two tumours of equal size shonld be enucleated 
ivith equal ease, sinee the ease of removal is said to depend on the 
increase in size. On the adenomatous theory it is only neeeeeanJ 
to eiippose that encapsulation has failed to take place in tht 
ease in whii'h difficulty is eneonntered. 

4. VaTti'iug th'ickneiis of I he ' capmh- '. 
The adherents of the total prostatectomy theory maintain thai 

the eapsnle is formed either from the recto-vosical fascia or tb( 
cortex (outer non- inland ular jiortion of the organ). 

The ' capsule ' left behind aft«r prostatectomy is a very deliniba 
strong stiTictnre of considerable but varying thieknesB, bavinf] 
on its outer side the prostatic plexus of veins. The situation <>£■ 
these veins shows at once that the 'capsule' lies internal to th0l 
outer layers of the fibrous sheath, and therefore this ' capsule *■ 
i-oiild only be formed from the inner part of the fibrous sheatl 
or the cortex of the prostate. Those two stnictures wouldij 
have to luidei'gii a great thickening to resemble the 'cap-l 
Bulea' shown in Figs. 52 and 66. The formation of the 
'capsule' by expansion of the outer portion of the prostate hfM 
an adenomatous growth, easily explains the varying thicknet 
both of the parts left behind in the body and that found on tbt 
(iimour after removal. 

5. The ahnence of I'lfeiJini}. 
The prostatic plexus of veins has Wen shown to lie onl^idej 

the 'capsule', and the finger in an ideal operation never lean 
the confines of the gland, and so cannot cansc haemorrhage froin 
injury to veins. 

6. Tfie afjaeiicf of exfravainlinu of urine after o])frafioH, 
The interposition of a strong fibrous capsule between the uriiiBH 

and the fascial planes of the pelvis explains the absence oCj 
infiltration. 
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7. Avoidance of stricture. 

If the prostate were completely removed there would be 
a complete solution of continuity between the bladder and the 
membranous urethra. All that we know concerning the results 
of untreated ruptures of urethra would lead us to suppose that 
such a condition would lead to a fibrous stricture of the worst 
type. The 'capsule^, however, forms a connecting link between 
the musculature of the bladder and that of the membranous 
urethra, so that the urinary canal can never be said to be 
absolutely interrupted. 

W. G. Richardson [Development of Anatomy of the Prostate 
Glandy 1904) has described a case in which the prostate was cut 
away with scissors, and in which the prostatectomy was really 
total. This operation was followed by an impermeable stricture. 

8. The various yet recurring forms of tumours enucleated by an 
identical process. 

This has been dealt with in the section dealing with the different 
types of tumour, and it need only be pointed out here that 
adenomatous growth will account for a small tumour isolated from 
one lateral lobe as easily as it will account for a complex tumour 
formed by two large adenomata surrounded by a ' capsule ' and 
containing the urethra. 

It has been said that the crucial test of a total prostatectomy 
is the failure to find evidences of prostatic gland tissue in the 
parts left behind in the body after operation. The author has 
been at pains to examine all specimens which he could obtain 
from patients who had died after operation. In all he was able 
to demonstrate the presence of compressed gland tissue, and 
under such conditions as to exclude such gland tissue being 
isolated portions accidentally left behind in the process of an 
operation which would otherwise have been a total prostatectomy. 
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Even tlie failure to find si^ns oE gland tissue ia the ' 
need not be taken as IrreEutablc evidence of a total prostatectom 
It is easy to suppose that, in cases o£ larj^e growths, the stretckin 
experienced by the outer porlion of the prostate mi^ht destroy9 
all evidences of gland tissue. The capsule produced by lar^l 
thyroid tumours is often bo thin as scarcely to bo recognizable, 
yet, such tumours, when once the capsule wiiich carries in 
its layers many large veins, has been entered, can be enneleated 
by the unaided finger and without section □£ thyroid tissue. 

DESCIillTlOS OV PItOSTATKCTOJIY BY ENUCLEATION IN TUB 

h LIGHT OF THE FOREGOIKO OBSEUVATIOSB 

o) III ca»e» in ir/iic/i tfte nretJira U removed teilim He turn/it 
(Typo n (4), (.); Type III (.), (S) ; Tji» IV (»), (*)). 

The bladder being opened above the pubcs, the finger of i 
operator tears through the mucoua membrane, which alone i: 
the case of a well-marked intra-vesical projection lies betwec 
the finger and the surface of the adenomata. When the intr»>l 
vesical projection is absent or but little marked (see Fig. 28W 
some of the muscular tissue of the bladder wall wilt have to bft| 
penetrated before the adenomata are reached. 

The finger next passes between the growth and the intc 
sphincter. This process is then repeated on every side until tin 
upper part of the growth is separated from the bladder, 
urethral and vesical mucous membranes being necessarily tors 
apart The enucleation then progresses by a deepening of thei 
cleft thus formed, the finger passing down on the surface oCl 
the growth or between the layers of the expanded outer portion | 
of the prostate until the ai>ex of the gland is reached. 

The walls of this circular cleft will be formed on the outer-j 
side by the expanded prostatic tissue below, and tbe bladder v 
above; and on the inner side by the adenomata or by I 
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portion o£ the oiiter part of the prostate still lying on their 
surface. 

The adenomatous mass containing tlio urethra will now be 
separated from its attachments, except at ite lowest part, where 
the prostatic urethra is continuous with the membranous. 
Section of the urethra will complete the operation. 



L 




Fia. 76. A sen diagrsmmat c raprosentat □ of the proMU of 
Bnucleation. The Bug r I us separatetl tha top of the proiUtie 
adenuma from the bladder wnll a d hiis juat entered the line of 
cle&Tage in tl e «apaule A du k t ne &1 ows tLe path thu Soger 
will take to com] Ida the process 

(i) In tho*e case* in whleh ait isolated tumour or two ttimoun 
wilioiit a ' captnle ' (Tj-pe I, Type II (a)) are removed. 

Here the process is similar, only the finger roacbes tbe surface 
of the adenoma, and keeps in contact witb it until the removal 
is complete. It may liajipen that the urethra is not injured, 
but in most cases the urethral mucous membrane is so attenuated 
oa the surface of the tumour that the finger finds its way into 
the uretbrn, the wall of which is thus removed on the adenoma. 



CHAPTER Xll 

CARCINOMA OP THE PROSTATE 

Thkee important questions have to be settled in this 
connexion. 

(1) The proportion of carcinomatous to other enlargements 
of the prostate. 

(2) The possibility of diagnosis. 

(3) The feasibility of relief by operative measures. 

It has been stated by the French surgeons that carcinoma, 
or at least atypical adenomata, occurs in 10 per cent, of the 
cases of prostatic enlargement. 

In a series of sixty-four cases in which a cai*eful microscopical 
examination was made in the Pathological Department of St. 
Thomas's Hospital, carcinoma was found in eight cases, and if 
to these be added a case in which carcinoma was found after 
supra-pubic cystotomy, but in which no microscopical examina- 
tion was made, the figures become sixty-five and nine respec- 
tively. The numbers above quoted may be too small to show 
a just proportion, but they evidently point to the fact that 
carcinoma is not a very uncommon disease. It must be remem- 
bered, however, that they only include cases which were 
submitted to operation; they do not include all the cases of 
prostatic enlargement met with in a cei'tain period. 

MoiiBiD Anatomy. — The carcinoma is of the spheroidal or of 
the columnar type. The difference is one of degree only. They 
are often, indeed usually, present in the same specimen. If 
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the growth is very atypical the spheroidal type prevails. If, 
on the other hand, the departure from the normal is not so 
great, the colimmar is most ia evidence. 

In the first class (Fig, 76), the whole microscopic appear- 
3 are so altered from the normal that it would be difficult 




Fio. Til. A luiuroscailiu section abawing aplieroidal-cellod oari^i- 
nomH of the prostate. Tlie Dorauil structure of the gland i« lo&t. 
The field ia almost entirely mndo up of «mBll epithelial cell-maases 
lying in u deliL-ute stroma. A few leaS altered alveoli ure to bo aeeu. 
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to recognize the organ from which the section was taken. The 
epithelial masses are totally irregular in shape and size; they 
are round, oblong, or star-shaped. They may he made up of 
many cells or contain hut Euw. 

In some sections epithelial cella lie between each stroma 
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cell, while in others lar^c ari?as of fibrous tissue int€ 
between the aggregations oE the cancer cells. 

In the second class the departui-e from the normal is i 
marked, and something of the normal structure of the gland 
can still be recogulzed. In the same microscopic field can be 




Fio. 77. A luknucupic svotion showiue splicroidat nnd columuBr- 
celled carcinoma oF tlit proatutc. There is a greater 
■trom* than in tho Isat figure. Many of the ulveoli have 
and arc lined with u nub-col umuar epithelijm. 

seen, on tlie one hand, alveoli which, although somewhi 
irregular in shape, possess a lumen, present plications of 1 
wall, and an epithelium of a sub-columnar type. And, on 1 
other hand, alvcolj of very irregular outline filled with n 
of polygonal epithelial cells. This latter variety has a Icq 
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mali^ant appearance than the former, and may possibly be 
akin to the malignant adenoma of continental writers. 

Fig. 76 is taken from a case under the care of Mr. Makins. 
It is curious to note tliatj although it represents the more 
malignant type, it was obtained from a specimen which shelled 
out. The 6nger was able t*) complete the removal of this 
tumour in the usual way, except for a small area on the rectal 
surface of the gland, where the use of scissors was necessary. 
The part of the prostate left behind and forming tiie capsule 
felt distinctly nodular. This tumour weighed 147 grams, and 
differed in no degvee from the usual appearances presented 
by a typical 'twin tumour' in a capsule. The patient died 
fourteen days after operation. 

Fig. 77 was obtained from a case in which enucleation proved 
impossible. The details of this case will be fcund on pp. 200-1. 
Carcinoma arises under two conditions. 

(1) Direct from the nnrmal gland tissue. 

(2) In a pre-existing adenoma. 

(1) This variety is especially met with in small prostates. 
The consistence of the gland may be but little altered, or it 
may be of considerable hardness. The size again varies. In an 
early stage the gland is not much, if at all, enlarged, but in 
advanced cases it may form a large mass. The shape of the 
gland in the early stages does not show any marked dejaiture 
from the normal. When incised it is usually ffjugh, and the 
cut surface shows strands of fibrous tissue and whitish- 
yeilow glandular areas, but no signs of encapsulation ; in fact, 
the appearances may not differ greatly from those seen in the 
simple non-encapsuled form of enlargement (Fig. 78), 

(2) This variety, as would be expected, is found in glands 
that have undergone considerable enlargement. The size, 
shape, and appearances are hardly, if at all, different frcim 
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those observed in the benign adenomata. The cut surface 
shows the familiar yellow-white encapsuled bodies, and also a 
main external 'ca]isule' (Fig. 79). From the naked-eye 
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Fia. 78. A angittftl section tlirougli a bUdder nnd prostate. There 
is a Blight intrn -vesical projection. There ia no eiga of encapsuln- 
tion, but nunierouii yellow- white areas have appeared which ore moat 
numerous toward the bottom of the gtand. Tlie fibrous tiuue is 
slightly translucent. The spongy nature of the normal gland i» 
entirely lost. A microscopical section shows spheroidal-celled 
carcinoma. The patient was sixty-five years of age, and had pre- 
sented symptoms of prostatic trouble for about five years. There was 
n secondary growth in the right pleura. 



appearances it is impossible in the early stage to diagnose 
carcinoma, and it is only when sections are examined under 
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tbe microscope tliat the malignant nature of the growth is 
discovered (see Fig. 80). 

The microscopical appearances of these two Forms of malignant 
growth may not differ in any degree. Perhaps the columnar 
type is more common in the latter, and the very atypical 
spheroidal variety in the former. 

Extentwii of the gioirlli. 

The growth may remain for a long time limited to the gland, 
and, while so limited, produce metastases in distant organs. 
When it passes outside the confines of the prostate hy local 
extcnMon it docs so almost invariably in an upward direction. 
The extension may be through the posterior part of the base of 
the organ to reach the neighbourhood of tlie vesieulae seminales, 
or it may pass more anteiiorly and invade the bladder in 
the vicinity of the internal meatus, usually in the trigonal 
area. It first makes its appearance here as small sub-mucous 
nodules. This mode of invasion is well shown in the following 
case : — 

B. E. B., aged siity-five, had Buffered from frequency of nucturitioa for 
live or six jeatB, which had liitely become very troublesoiiie. There was 
involuntary pnasage of urine at night and intermittent micturition. 
Beaiduftl urine to the extent of twenty ounce? was present. The 
proatitte whs not enlarged upwards nor did it bulge the rectuni. The 
surface was smooth and tbe cooHistence but little harder than nomml. 

A suiira-pubic cystotomy was peiformed. There was a slight intra- 
vesical projection and the internal meatus just lulmitted the little finger. 
Biinanually tbe prostate was slightly enlarged. The surface of the 
trigone was studded with smnll nodulea and their palpation recalled to 
mind the sensation produced by tuberculous nodulea on the peritoneum. 
Enucleation proved impossible, A i)ortion of the gland behind tbe 
urethra was cut away with punch forceps to remove the valvular nature 
of the opening. The patient was discharged with the wound closed and 
micturition a little more frequent than normal. Microscopic sections 
showed columnar-called carcinoma of the prostate. 
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The growtli spreads beneatli the mucous membrane and the 
nodules enlarge^ coalesce, and break down, so that an ulcerated 
surface is formed, into the centre of which opens the urethra. 
The growth then mounts up over the lower part of the bladder. 

As illusti-ating this condition, the following case may he 
narrated, for the use of which I am indebted to Mr. Battle : — 

J. C, aged eighty-four, complained of the dribbling away of the urine. 
A catheter had been in use for five weeks before admission. There had 
been some veiy slight bleeding from the urethra following voluntary 
propulsive efforts. The prostate was enlarged, hard, and nodular on 
rectal examination. The bladder was opened above the pubes to relieve 
the patient, who died shortly afterwards. The bladder and prostate were 
removed at the autopsy. Around the internal meatus was an irregular 
pitted ulcer. On the front of the viscus the growth had not yet 
ulcerated and could be seen extending beneath the mucous membrane as 
a whitish mass. The prostate was enlai^ed and showed adenomatous 
encapsuled areas, one of which, measuring l"x l}/' and lying on the 
rectal surface, had broken down. The growth had also extended up on 
to the base of the bladder, involved the vesiculae seminales, and blocked 
one ureter. 

It was a spheroidal-celled carcinoma. 

This case is also an instance of the extension of the carcinoma 
through the posterior part of the gland to involve the vesiculae 
seminales and the ba?e of the bladder. Young has described 
this process, and pointed out that it forms a plaque-like mass 
which can be felt, by rectal examination, to reach up from the 
base of the prostate. 

Further extension takes place through the areolar tissue of 
the pelvis. The growth passes outward to the walls of the 
pelvis and produces fixation of the organ. 

The pelvic, iliac, and lumbar glands are infected, and meta* 
stages take place in distant organs. In one case that came 
under my care a single metastatic deposit was present in the 
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pleura, while the primary growth was still completely within 
the prostate. The glands had escaped infection. 

It has heen said that metastatic growths are often seen in the 
bones. They have not been met with iq the cases thai have 
L>ome under my notice, but in these cases the bones have not 
been submitted to a systematic examination, so the secondary 
growths might have escaped notice. There were, however, 
no gross evidences of bone lesion. 
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The duration of symptoms in these 9 cases mentioned above 
waSj on an average, 15 months, while in 47 cases of benign 
disease the average was 3^ yeare. The extremes in the 
malignant cases were 2 months and 5 years. The difference 
in duration ia striking, but the numbers are small. The ages 
of the malignant cases lay between 58 and 84 years, the average 
being 69 years. In all the cases, the earliest noted departure 
from the normal was frequency of micturition. In five instancesj 
acute retention was the immediate cause of the i>atient seeliing 
advice ; in one instance it was haematuria and ueui-algia in the 
thighs ; and in one instance, sciatica. In only three cases did 
hardness and nodularity of the gland as felt per rectum raise 
a suspicion of carcinoma before operation. In only two of the 
nine cases had there been any haemorrhage. In one there was 
slight urethral haemorrhage on straining, and in tlie second it 
was fairly profuse, but only of three weeks' duration, although 
the prostate was oi huge size and firmly fixed to the surrounding 
structures. 

In the present state of knowledge, a positive diagnosis of 
carcinoma of the prostate while it is yet confined to the limits 
of the gland is not possible. The early s^'niptoms differ in no 
way from those seen in the benign form of the disease ; in fact, 
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carcinoma may become engrafted on a simple adenomatous 
process. Frequency of mictuntion is first noticed, and is usually 
continued, with an occasional attack of retention, until the latter 
stat« or frequency of micturition causes the patient to seekJ 
relief. Haemorrhage is not a frequent symptom, or not mort 
frequent than in the benign form. Young, in a series of fort^fl 
ca.^es, says it only occurred eight times ; in the author's series il 
only occurred in two cases, in one of which it was extremely I 
slight. 

The size of the organ offera no help. Carcinoma is fouudfl 
both in the large and small tumours, in those that show intrar* 
vesical projection, and those that do not. Hardness and 
nodularity of the rectal surface should raise a suspicion. If, 
in addition, the vesiculae seminales and the base of the bladder J 
are indurated, or there is fixation of the prostate, the dia^oEaai 
of carcinoma is fairly certain. Unfortunately the lastsymptom^ 
only occur when the growth baa passed the confines of the gland, 
and is, therefore, in a very unsatisfactory state for treatment. 

Pain seems likely to be met with in many cases. It is, i 

course, necessary to exclude the pain brouffht on by a calcnlui 

cystitis, or the difficulties of micturition. It may be present ii 

^ the penis, testes, rectum, or perineum, but when it occurs inl 

■ these situations it ia not eo suggestive as when it is felt in thsj 

P thighs or in the course of the sciatic nerve. It cannot be slate<l'fl 

f that pain is present while the growth is yet confined to tliM 

gknd, though from the following case {for the details of whict 

I am indebted to Mr. Comer) it would appear ^rassible :— 

H. B,, aged fifty-five jears. aiitFered fi-otn iioin down both lega for foun 
months. TherewuEalsoafrerjueucy of micturitioDundaslight difficultyiaj 
itarting the act, This latter symptom was, however, ouly admitted a 
croBs-examination. There waa no haematuria. The prostate jier rectoi 
k felt hard and filed. The surface waa finooth, but the oolliue somewhi 
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irr^ular. Rectal cTamiDatioii wu^s undertaken to tiy anil 6n<l an 
explanation of the pain the patient felt in hia thighs, as up U> that time 
nn eu>i|iicion of any disease of the prost-ute wns niiseil. The bladder was 
opened aliova the pubeg and a, smiill non-uloenttive tuberoua excrescence 
was found on the left aide uf the interuul meatus. EnucleutioD waa 
impossible and tlie left half of the glaud waa removed with scisaorfl. It 
was eKccedingly bant and grated on being cut. Convateacence was rapid 
and the patient waa diachiirgeU with normal micturition. A microaco|>ic 
aection of tbo growth is ehowii in Fig. 77. It waa a columnar-celled 
Four montha later the pain waa but slight and caused little 
Eight montha alter operation the pain had returned 
with considerable severity. Twelve months after oiietation the patient 
was evidently going down hill, and died two montlie later. There was 
never any haeiuaturia or obstruction to micturition. 

Cj'stoBcopic exauiination sboiild bu very useful in Buspicious 
cases. The presence o£ nodules on the trigone and about the 
interual meatus, or the discovery oE a raj^ged ulcerated siirface iu 
the tinme situation, would be an almost certain sign oi earcinonia. 

When all the means of examination liave been tried there 
will still be a great difficulty in arriving at a diagnusiB by 
clinical methods. A supra-pubic eyatotomy may not give any 
further help unless invasion of the trigone with or without 
ulceration, a.'^ mentioned above^ has taken place. If the operator 
proceeds to removal and enucleates the enlargement with the 
finger, he cannot witli certainty t:ay that such tumour is non- 
malignant. In one of the caacs of carcinoma referred to alwve, 
which occurred in the practice of Mr, Makins, who kindly 
allowed me to exaniine the prostate in the process of enucleation, 
the growth did shell out with comparatively little difficulty, and 
only required scissors at its posterior part. The mass removed 
had the typical appearance of a twin tumour, and consisted of 
two lateral adenomata containing the urethra, and bound together 
with a 'capsule '. It pi-ovcd to bu a ephcrotdal-eelled c 
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The patient died a^oitt fourt«eu days after operation, and at the 
pofct- mortem esamiuation secondary growtlis were found in the 
lelvic glands and the lungs. 
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FiQ. TO A coronal sevtiun or a blutidur ftaU proslBte taken 
throiigli tlie uretlira. llie cut iiurfuce sliovra iIlk lobulaliou usualljr 
Mou in tljo simple sduiiomutaua form vt ('nlargPiiicut. Tlicre is 
■ wHll-Qiarked eiti^riuil > capsule '. On tlic loft of tlie picture this 
Htructure islHiniOBted. but on the right It is homogeueoua iu appear- 
niito, Tht lower part of the central mass is proved by microscupieiil 
examinatiou to bu oarciuumataus. 

Fig. 79 is a vertical coronal section of a bladder and pro 
taken through the urethra. It was ohtained from the ] 
mortem room, and tlie clinical history is unknown. 

It is remarkable in two ways. It has all the appearanoea 9 
an ordinary adenomatous prostate, and slions a well-i 
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1 external ' capsule '. AVlien out, it was thought to be 
a simple tumour, and it was not until microscopic settiona were 
exumined that it waa found to have undergone a malignant change. 
It was then clear that the inferior part of the tumour, on the 
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Fio. 80. Shows the inflJtrntion of lhc^ 'oapiiulu'. II is a ilranhig 
of a mtcroflcopicnl section of the jUDction of tlio 'cnpsule' unrl 
control mass InksD at the inferior and right-hnnd siila of Fig. 7U. 
The upper pnrt belongs to the central aiaaa, the lovrer to the 
' cnpsnlo ■. The fnnner shows slightly ult^rod and atypioal alveoli, 
the latter npnrei in the fibrous titvue, some of whlfh are flllrd with 
masses of apithelial cells, 

right of the drawing, was carcinomatous. Sections were sub- 
sequently cut from the ' capsule ' in proximity to the carcinoma, 
and it was evident that the carcinoma had invaded this strncture 
almost up to its junction with the bladder wall. 
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It will be seen by a study of the illustration that the * capsule ' 
on the right of the drawing is of a more homogeneous nature 
than on the other side^ due to the infiltration by the growth. 
This fact has a very important bearing on the prognosis of 
carcinoma occurring in an enucleable tumour such as this. 

The adenomatous mass might well have been shelled out if 
the patient had come under operation^ and unless the particular 
part of the growth, where lay the carcinoma, had been examined 
microsco})ically, no suspicion would have arisen as to the 
malignant nature of the growth. Microscopic sections taken 
from the upper left part of the drawing show simple adeno- 
matous change. > 

If the pix)state, whether but little or grossly enlarged, does 
not admit of enucleation, and recourse to removal by morcelle- 
ment is necessary, the operator is yet uncertain whether he is 
dealing with a carcinoma or a non-encapsuled form of growth. 
Microscopic examination is the only method of making the 
diagnosis. 

It would seem, therefore, that carcinoma, which is still con- 
fined to the gland, cannot with any degree of certainty be 
diagnosed. A haixl, fixed, and nodular condition of the organ, 
associated with pain, is likely to prove malignant, while a large, 
resilient, soft prostate is probably of a benign nature. 



TREATMENT 

The treatment of the condition is in its infancy. It is beset 
with difficulties. Among others are the difficulty of diagnosis, the 
severity of the operation necessary to remove the diseased organ, 
and the age of the patients. 

The only siirgical method of dealing with carcinoma is the 
ablation of the organ in which it occurs. It therefore follows 



timt carcinoma of the prostate can only be dealt with 8atie£actorily 
by an excision of that organ. 

Young (Ji>hn» Itopkint ReporU, October, 1905) has shown that 
this is possible, and has performwl it by the perineal route, which 
is apparently the only practicable method. 

Time alone can show whether complete prostatectomy can give 
■:nch results as to make it worth while submitting; patients to 
Fiicb an ordeal. Taking it as gi-anted, for the sake of argument, 
that the results will _iustify the treatment, there are still many 
difficulties in the way of its application. 

For the oi)eration to be succcssfnl, the disease must still be 
confined to the gland. Those cases in which there is fixation of 
the prostate or an esteneion on to the base of the bladder, 
are inoperable, and can be excluded. 

Those cases in which, from hardness or nodularity of the organ, 
carcinoma is probable, could be submitted at once to a complete 
|>erineal prostatectomy. 

Nest, there are instances in which, from the presence of nodules 
or ulceration of the trigone, the diagnosis is only made after 
a snpra-pnbic cystotomy ; these, if the growth was not too 
advanced, coidd he submitted to operation by abandoning the 
i^upra-pubic and adopting the perineal route, provided that 
the consent of the patient had been obtained. This is hardly 
likely to have been asked for, as no suspicion of malignancy may 
Iiave been entertained before operation. Under these conditions 
the operation would have to be postponed to a later date. 

Thirdly, there are those cases in which the diagnosis can only 
he made by the microscope. 

Carcinoma may be met with, both in the encapsuled and non- 
encapsuled form. In the latter, or in the partially encapsuled 
form, a suspicion may arise, and a fragment be sent for immediate 
report by the pathologist. If carcinoma is reported, the same 
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difficulties would have to be faced as in the last ease, where 
carcinoma was discovered when the bladder was opened. It must, 
howevei', be carefully borne in mind that non-encapsulation does 
not mean malignancy. 

When the growth is well encapsuled, and shells out readiljr, 
it cannot be said that carcinoma is absent. It is prolmble that 
such a tumour would be removed and sent to the pathologist) 
who would only report after some days. As was shown when 
describing Fig;. 79, the ' capsule ' of such a malignant enucleable 
tumour would probably be infiltrated, and therefore retjuire 
removal. The removal of sncli a shell would certainly be more 
difEcnlt than that of a complete organ. 

In this country the supra-pnbic route is most in favour 
for treatment of the adenomatous form of enlarged jirostate. 
It seems that total excision of the organ is only feasible by the 
perineal route. In order to save a change of route in the middle 
of an operation, it will have to be considered whether carcinoma 
is of sufficient frequency to make it advisable to adopt the 
perineal method in all operations on (he prostate. 

The question is fiirther complicated by the fairt that the histo- 
logical appearances of carcinoma are not altogether settled. There 
is the class of ease which has been termed ade no-carcinoma, on 
account of an atypical development of the epithelium. It is still 
uncertain as to how far these cases really are malignant, and, 
until tins is settled, it wonid seem that total excision is a very 
severe measure to adopt for their treatment. 

The operation of total excision of the prostate, as practised by 
Hugh Young, is (shortly, as follows : The oi-gan is exposed from 
the perineum, the membranous urethra is divided, and the prostate 
and the vcsiculuc seniinales isolated. The bladder is opened im- 
mediately above the anterior portion of the prostate, and this organ, 
vesiculae seminales, and a ring or cuff of the lowest i^ortion of tlie 
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bladder^ are excised. The bladder is then sutured to the mem- 
branous urethra^ and tlie remaining part of the organ closed 
posteriorly with sutures. The operation takes two hours. Young 
reports four cases^ one of which died within a month ; the others 
were successful, and lived eighteen, five, and live months respec- 
tively after the operation. 

PROGXOSIS 

This is far from brig-ht. Of the nine cases mentioned at 
the beginning of the chapter, six were submitted to prosta- 
tectomy. In three instances the growth was enucleated with 
comparative ease. OF these one died in fourteen days, the 
second recovered normal micturition, but succumbed of a recur- 
rence within the year, and the third has only been lately 
submitted to operation. 

Of the cases treated by i)iecemeal removal, the first died in 
seven days, the second cannot be traced, and the third is too 
recent for any conclusion to be drawn. 

These operations were in no sense radical ; they arc certainly 
not encouraging. Time alone can show if the treatment advanced 
by Young will prove successful. 
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Prostate, enUrged. Diagaosi* : Phy- 


— development, growth, and com- 


sical baBia of the clinical phe- 


parative anatomy of, 37. 


nomena, 110. 


— enlargement of, effect on tlie 


difficult and int«niiit- 


Lladder, 65. 


tent micturition, 1 U. 


— enlarged, effect on tlie poat- 


dribbling at the end of 


prostatic )>oucb, 66. 


micturition, 117. 


— — effect on ureter and kidney, 


— — haematnria, 119. 


67. 


^ ^ — — increafled frequency ^^^^fl 


cffecta produced by, on the 


micturition, ^^^H 


rest of the genito- urinary tract, 


residua] urine, 117. ^^H 


^ es. 


retention, 119- ^^^B 


^^^ non-encapsuIeJ form of, 


Physical examination, 120. 1 


B ■">■ 


— • bimanual examination, 1 


^^r clinical Hymptoms, 101. 


122. ■ 


1 concluiionB on the etiology, 


bladder, the, 124. ^^H 


100. 


cystoscope, the. 123.^^^H 


Diagnosis : Clinical symp- 




toms, 101. 


paUent,127. ^^^M 


difficulty in starting mic- 


kidneys, the, 127. ^^H 


turition, 103. 


prostate, the, 120. ^^H 


haemorrhage, 107. 


rectal examinatiM^^fl 


inabiUty to completely 


120. n 


empty the bladder, 104. 


urethra, the increawd 1 


incontinence, 105. 


length of the, 123. 1 


— ^ increased frequency of 


urine, the, 12t. 126. 1 


micturition, 102. 


etiology, 94. 1 


loss of power of propul- 


— experimental imthology and J 


sion, 103. 


function of the genital gland^^^^f 


micturition in unusual 


^^^1 


postures. 106. 


— external characteristics, 1, ^^^^H 


overflow, 106. 


— fascial sheath of the, 25. ^^^H 


— pain, 106. 


— gland and urine : bacterioIogM^^^^H 


rectal symptoms, 107. 


examination in cases ofprostal^^^^| 


- - - retention, 104. 


enlargement, B'\ ^^^^M 


CompUcationB, 10«, 


- Henle's muscle, S4. ^^H 


— acid cystitis, 109, 


— inflammation of the, 109. ^^^H 


alkaline cyntitis, 108. 


— lymphatics of the, 33. ^^^H 


bacterial invauons, 106. 


- nerves of the, 34. ^^H 




— operations on the, UO. M 


inflammation of the 


— relation of the muscle fibres of 1 


proitate, 109. 


the bladder to the, 17. 1 


vesical calculus, 110. 


- relation of, to the bladder. 1 


vesical carcinoma, 110. 


14. 1 
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Prostate, structure of the, 6. 

— surgical anatomy, 1. 

— the, a sexual gland, 52. 
and generation, 52. 

and the uterus masculinus, 

55. 

— total excision of the, Young's 
operation for, 206. 

— tumours of the, conclusions 
arrived at from bacteriological 
examination, 93. 

Prostatectomy, 145. 

— supra-pubic prostatectomy, 145. 
operation, 145. 

by enucleation, description 

of, 190. 
enucleation of the tumours, 

147. 

by piecemeal excision, 149. 

treatment after supra-pubic 

prostatectomy, 149. 

— perineal, 153. 

— results of, 156. 

recovery of the bladder, 157. 

fate of the operation cavity, 

158. 

— state of sexual power after, 159. 

— conclusions, 160. 

— di£ferent tyi>es of tumour re- 
moved by, 179. 

Prostatic enlargement, encapsuled 

form of, 68. 
encapsuled form of, position 

of tumours in, 75. 

— fluid. Stem's analysis of, 53. 



Quain on the vesiculae, 54. 



Rectal examination in the diagnosis 
of prostatic enlargement, 120. 

— symptoms in the diagnosis of 
prostatic enlargement, 107. 



Retention, treatment of, 135. 

Richardson on stricture after the 
enucleation operation, 189. 

— on the development of the pro- 
state gland, 54. 

Route, choice of, in operation for 
enlarged prostate, 141. 



Sagittal section, median, appear- 
ances seen in the prostate, 7. 

Seligmann on castration and its 
effects, 41. 

Senile fibrosis and enlargement of 
the prostate, 94. 

Septic catarrhal process, a cause of 
enlargement of the prostate, 94 
and 98. 

Sexual excess and enlargement of 
the prostate, 94. 

— glands, 52. 

— power, state of, after prostatec- 
tomy, 159. 

Shattock on castration and its 
effects, 41, 

— on the term * cortex \ 12. 

— on spermatozoa, 45. 

Sinus, closure of, after enucleation 
operation, 156. 

Spermatic cord, effects of ligation 
on the vessels of, 50. 

Statistics respecting prostatectomy 
operation, 160. 

Stern's analysis of the contents of 
the prostatic fluid, 53. 

Stricture, avoidance of, after enu- 
cleation operation, 189. 

Sprengel's pump in after-treatment 
of supra-pubic prostatectomy, 
151. 

Supra-pubic prostatectomy opera- 
tion, 145. 

treatment after, 149. 

Surgical anatomy, 1. 
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Thomas, Lynn, instrument for use 
in suprarpubic prostatectomy 
operation, 145. 

statistics respecting pro- 
statectomy operation, 160. 

Transverse section, horizontal, ap- 
pearances seen in the prostate, 10. 

Treatment, general, in cases of 
prostatic enlargement, 128. 

— palliative, 129. 

— of infection of the urinary 
system, 134. 

— of retention, 135. 

— of haemorrhage, 136. 

— of calculus, 136. 

— operative : choice of time for 
operative interference, 137. 

choice of operation, 139. 

choice of route, 141. 

Tumour, horse-shoe, removed by 
prostatectomy, 182. 

— multiple, jremoved by prostatec- 
tomy, 186. 

— ring, removed by prostatectomy, 
185. 

— single adenomatous, removed by 
prostatectomy, 180. 

— twin, removed by prostatectomy, 
180. 

Tumours, different types of, removed 
by prostatectomy, 179. 

— encapsuled, 96. 

— enucleation of, 147, 187. 

— of the prostate, conclusions 
arrived at from bacteriological 
examination, 92. 

Tumours, position of in the en- 
capsuled form of prostatic en- 
largement, 75. 



Ureter and kidney, effect of en- 
larged prostate on, 67. 
Urethra, morbid anatomy, 63. 



Urethra, structure of, anatomical 
description, 21. 

Urinary apparatus, genito-, de- 
scribed, 40. 

— system, infection of; treatment, 
134. 

Urine, absence of extravasation 
of, after enucleation operation, 
188. 

— and prostate gland, bacterio- 
logical examination in cases of 
prostatic enlargement, 85. 

— bacteriological examination, 
conclusions, 92. 

— bacteriology of, 83. 

— in the diagnoRis of prostatic 
enlargement, 126. 

— incontinence of, in diagnosis 
of enlargement of the prostate, 
105. 

— residual, in the diagnosis of 
prostatic enlargement, 117, 123. 

— retention of, in the diagnosis of 
prostatic enlargement, 119. 

Uterus masculinus, function of, 
55. 

Vasa deferentia, anatomical de- 
scription, 5. 
Vasectomy, 139, 

— double, experimental evidence 
of the effects of, 45. 

Vesical calculus in the diagnosis of 
prostatic enlargement, 110. 

— carcinoma in the diagnosis of 
prostatic enlargement, 110. 

Vesiculae seminales and vasa de- 
ferentia, anatomical description, 
5. 

function of, 54. 

Walker, Thompson, on operation 
cavity after prostatectomy, 158. 



INDEX 



215 



Walker, Thompson, on the condi- 
tion of the bladder after supra- 
pubic prostatectomy, 111. 

White on castration and its eflfects, 
42. 

— on vasectomy on dogs and its 
results, 46. 

Wolffian and MOllerian ducts, 37. 



Toung on haemorrhage in cases of 
carcinoma of the prostate, 200. 

— on treatment of carcinoma of 
the prostate, 205. 

— operation for total excision of 
the prostate, 206. 

— statistics respecting prostatec- 
tomy operation, 160. 
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